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FURMERANE 


(2-Hydroxy-mercuri Furan) 


engin exhibits unusually high bac- —_ unusual freedom from tissue irritation. 
tericidal and bacteriostatic properties on a Furmerane is supplied both in Tincture and in 
wide range of organisms. It exerts these properties Solution forms, and is indicated in any condition 
even in very weak dilutions and in the presence —_ where a bactericidal agent is required. 
of serum and exudates. Physicians are invited to write for full descrip- 


An outstanding feature of Furmerane is its tive literature. 
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¢ Steripads now available in 2" x 2" size (opens to 2" x 6") for small 
wounds, provide neat, inexpensive dressings. These sterile gauze pads 
in individual envelopes also come in 3"x 3" and 4" x 4" in boxes of 


100. No unsightly cut edges exposed when Steripads are used. 
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—A Plan for Their Control in Industry 
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—Abstracts of the Proceedings of the Institute of Industrial 
Medicine and Industrial Hygiene (the Twenty-Sixth An- 
nual Meeting of the American Association of Industrial 
Physicians and Surgeons and the Second Annual Meeting 
of the American Industrial Hygiene Association) Pitts- 
burgh, May 5-9, 1941—Reported by C. O. Sappington, 
M.D., Dr.P.H. 


THE WM. S. KNUDSEN AWARD. 
—Presentation to ROYD R. SAYERS, M.D. 


SCIENTIFIC EXHIBIT AWARDS ..... pereeney rons bi 
EDITORIAL: 
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—Opposite page 
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OTIS L. ANDERSON, M.D. 284 


... THOMAS L. SHIPMAN 311 


EAVY with the substance of the 
70 papers and presentations at 
the INSTITUTE OF INDUSTRIAL MEDI- 
CINE AND INDUSTRIAL HYGIENE, at 
Pittsburgh, in May, this issue (pages 
287-305) comprises the complete 
panorama of that vastly informative 
five-day session. The articles by Dr. 
| ABELL (page 275), Dr. Sreper (page 
277), and Mr. WELLS (page 281), 
l were given there, as were those by 
Mr. Branpt, Mr. HArRROLD and Mr. 
| Poot, in the Hycrene Section. Among 

the four others of the series which 
| were published in InpusTRIAL Mept- 
cINE for June is the article by Dr. 
ALEXANDER H. COLWELL, Associate 
Professor of Medicine, University of 
Pittsburgh, since 1934, and the author 
of the graceful tribute to the indus- 
trial Medical men which appeared in 
the Pennsylvania Medical Journal for 
" June under the title “Industrial Medi- 
305 cine—Industrial Physicians,” and is 
republished here (page 308) as the 
306 “Editorial of the Month.” The “in- 
dustrial surgeons and physicians” to 
whom he refers know who they are. 
They are busy these days, working, 
307 planning, teaching—too busy to pause 
307 for a moment to bow their acknow- 
ledgment. May we do it for them— 
308 thank you, Dr. CoLWELL! Expressions 
such as yours will soon dispel the 
last vestiges of that “regrettable re- 
luctance” which, less and less, re- 
mains; they will inevitably enhance 
that fine cooperation between the 
physicians in industry and those not 
in industry which flourishes best in 
the atmosphere of mutual under 
314 standing and appreciation! 
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The object of this Association shall be to 
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lems peculiar to the practice of industrial 
medicine and surgery; to develop methods 
adapted to the conservation of health among 
workers in the industries; to promote a more 
general understanding of the purposes and 
results of the medical care of employees, and 
to unite into one organization members of 
the medical profession specializing in indus- 
trial medicine and surgery for their mutual 
advancement in a aes of their pro- 
ession. 


Officers 
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Detroit, Michi 
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President, Georgia Association of Indus- 
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The Twenty-Seventh (1942) Annual 
Meeting of the American Association 
of Industrial Physicians and Surgeons 
and the Third (1942) Annual Meeting 
of the American Industrial Hygiene As- 
sociation will be held at Cincinnati, 
Ohio, April 13-17, 1942. 
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Association for the Advancement of 
Industrial Medicine and Surgery 
Inc. 


PURPOSE: To disseminate accurate medical 

knowledge in reference to the diagnosis and 

treatment of all conditions arising out of 
and in the course of employment. 


Officers 
HALCYON HALSTEAD 


President 

1024 Clay Avenue, Pelham Manor, N. Y. 
IRVING GRAY 

Vice President 

41 Eastern Parkway, Brooklyn, N. ¥ 
LYLE @G. ELLIS 

Recording Secreta 
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W HEREVER men work strenuously mineral salts depletion through per- 
spiration is a major peril. 

To offset this omnipresent menace, McNeil Laboratories have developed a tab- 
let containing those minerals lost in perspiration. These tablets are sugar- 
coated to avoid the gastric irritation common to ordinary sodium chloride 
tablets. 


Tablets Persals “McNeil” 


Each sugar-coated tablet contains: 


Grains Grams 
Sodium Chloride 7.00 0.454 
Calcium Gluconate 0.25 0.016 
Potassium Sulfate 0.15 0.010 
Magnesium Phosphate 0.10 0.006 


together with Sucrose 
Supplied in bottles of 100, 500, 1,000 and 5,000. 





Dies Geiseenibeiies McNeil Laboratories 
A handy dispenser for Persals Incorporated 











“McNeil.” Description and e e . 

prices on request. p My | | a d e | p hy ia ° p enns y | vantia 

Dept. IM-7-41 | 

| McNeil Laboratories, Inc. | 

| 2900 N. Seventeenth St., 

Philadelphia, Pa. 

| Gentlemen: Dr. | 

| Please send me: Company 

I — Sample of Persals "McNeil" . [ 

| Literature and bibliography on mineral salts replacement Street. | 
City State | 
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New way to Solve 


ATHLETE’S FOOT 


Problem 





If you have shower rooms, your problem is ever present. 
Your employees are exposed to infection every day. Our problem 
is to convince you that ONOX is not “just another one of those 


Athlete’s Foot remedies.” 


Recent research has upset former theories regarding the control of 

Athlete’s Foot. ONOX is revolutionary. A safe non-poisonous skin 

toughener does the work. You may test it under any conditions you 

choose to impose and without obligation. For example: 

@ We will ship prepaid, your trial order for any amount of 
ONOX and equipment. Use it for 60 days. If at the end 
of that time ONOX has not proved itself to your co 
satisfaction — — — you oweus nothing and return von =a 
This offer is open at any time to established industrials. 

We would like to send you the simple details of the ONOX method 

now used by hundreds of institutions from Coast to Coast. 


Address ONOX CO., Inc., Dept. A, 123 Second St., San Francisco 











NEWS 





Cadmium Poisoning 


LOS ANGELES metal salvaging 

and smelting plant has been sal- 
vaging the Babbitt metal from old 
motor bearings, and found that the 
recovered alloy contained impurities 
among which was cadmium. To elim- 
inate the impurities, the bearings 
were placed in a rotary furnace 
where they were “sweated” free of 
the cadmium. The particular bear- 
ings which were treated were those 
from Ford V-8 motors. The worker 
was poisoned when he went into the 
rotary oven to burn off metallic de- 
posits from the fins with an oxyace- 
tylene blowtorch. These deposits ap- 


parently contained a high percentage 
of cadmium which was volatilized by 
the torch flame. Although the fur- 
mace was open at both ends, the 
worker, who wore no protective res- 
pirator, was apparently exposed to a 
high concentration of cadmium fumes 
for about 40 minutes. He emerged 
with a cough and a short time later 
complained of headache and dizzi- 
ness with increased coughing. Dur- 
ing the evening, a feeling of con- 
striction of the chest developed which 
became worse during the night, with 
onset of dyspnea. A doctor, em- 
ployed on call by the plant, tenta- 
tively diagnosed metal fume fever. 
After remaining home two days, the 
worker felt worse, and dyspnea was 
increasing. He was referred by the 
first doctor to a special examiner for 
one of the industrial hospitals, who 
diagnosed cadmium poisoning. The 
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New York State Society of Industrial 
Medicine 


1940-1941 Officers 
H. H. BAKER, M.D. 
President 
0. A. BRENENSTUHL, M.D. 
First Vice-President 
RAYMOND C. ALMY, M.D. 
Second Vice-President and Treasurer 
FRANK E. REDMOND 
Executive Secretary 
Directors 
DR. RAYMOND C. ALMY, Auburn 
Columbia Rope Co. 
DR. H. H. BAKER, Rochester 
423 Granite Bldg. 
DR. O. A. BRENENSTUHL, 
345 Hamilton St., Albany 
DR. PHILIP L. FORSTER, Albany 
367 State St. 
DR. CHAS. D. SQUIRES, Binghamton 
28 Conklin Ave. 
DR. WILLIS C. TEMPLER, Corning 
Corning Glass Works 
DR. FRANCIS J. RYAN, Syracuse 
New York State Railways 
DR. B. J. SLATER, Rochester 
Eastman Kodak Company 
DR. L. W. LOCKE, Utica 


DR. A. M. DICKINSON, Albany 
New York Central R. R. 

DR. M. S. BLOOM, Binghamton 
Dunn & McCarthy 

DR. E. MacD. STANTON, Schenectady 
American Locomotive Company 

DR. F. N. C. JERAULD, Niagara Falls 
723 Erie Ave. 

DR. DONALD C. O'CONNOR, Buffalo 
International Railways 
American Radiator Co. 

DR. RICHARD 8S. FARR, - cr 
Consulting Orthopedis 

DR. C. W. WOODALL, ieesctete 
146 Barrett St. 

DR. JOHN L. NORRIS, Rochester 
Eastman Kodak Company, Kodak Park. 

DR. PAUL B. JENKINS, Binghamton 
141 Main St. 

DR. E. A. VANDER VEER, Albany 
28 Eagle St. 

DR. OTTMAR W. FREY, Onedia 
Oneida Ltd. 

DR. HAROLD C. LYMAN, Utica 
250 Genesee St. 

DR. P. K. MENZIES, Syracuse 
511 Medical Arts Bide. 

DR. FRED C. SABIN, Little Falls 


23 W. Ann. St. 


Official Section of the New York State So- 


Ne we socere op monureenie 
ciety of Industrial Medicine. Now combined 
with INDUSTRIAL MEDICINE. 
Published under supervision of the Ways and 
Means Committee of the New York State 
Society of Industrial Medicine. Editorial 
office, F. E. REDMOND, Managing Editor, 
861 Delaware Avenue, Buffalo, N. Y. Articles 
appearing herein do not necessarily reflect 
the opinion or policy of this journal nor of 
the New York State Society of Industrial 
Medicine. 

Editorial Board 


B. J. SLATER, M.D. 

M. S. BLOOM, M.D. 

L. W. LOCKE, M.D. 
RAYMOND C. ALMY, M.D. 
PAUL B. JENKINS, M.D. 
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P. L. FORSTER, M.D. 

A. M. DICKINSON, M.D. 
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P. K. MENZIES, M.D. 

C. W. WOODALL, M.D. 
FRANCIS J. RYAN, M.D. 

Cc. O'CONNOR, M.D. 

N. C. JERAULD, M.D 
MacD. STANTON, M.D. 
A. VANDER VEER, M.D. 
H. BAKER, M.D. 

A. BRENENSTUHL, M.D. 
JOHN L. NORRIS, M.D. 

E. REDMOND, Managing Editor 
361 Delaware Ave., Buffalo, New York 
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Georgia Association of Industrial 
Surgeons 

R. E. NEWBERRY, M.D., Atlanta 
President 

BENJAMIN H. MINCHEW, Waycross 
Vice-President 

J. W. SIMMONS, M.D., Bruriswick 
Secretary-Treasurer 

Component Society of the American Associa- 

tion of Industrial Physicians and Surgeons. 
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American Association of Railway 


Surgeons 
Officers, 1940-1941 

DR. LUCIEN STARE, Norfolk, Nebr. 
President 

DR. C. A. WALKER, San Francisco, Calif. 
Vice-President 

DR. J. L. CROOK, Jackson, Tenn. 
Vice-President 

DR. R. M. GRAHAM, Chicago, Tl. 
Vice-President 

DR. T. L. —— ees Chicago, Ml. 
Treasure 

DR. D. B. MOSS, Chicago, Il. 
Secretary 
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Asst. Secretary 
Executive Board 
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Medicine and Surgery 
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URBAN E. GaeSARe, M.D., Milwaukee 


Presiden 
Cc. O. SAPPINGTON, M.D., Dr.P.H., Chicago 


EMERY B. NEFF, M.D., Moline, Dinois 
Vice-President 

FRANK P. HAMMOND, M.D., Chicago 
Secretary-Treasurer 

Board of Governors 

Term to Expire, 1942. 

DR. WILLIAM C. GOENNE, Davenport, Ia. 

DR. JAMES A. JACKSON, Madison, Wis. 

DR. JOHN I. GRANT, Freeport, Il. 

Term to Expire 1943. 

DR. HAROLD A. VONACHEN, Peoria, Tl. 

DR. HERMAN W. WELLMERLING, 
Blomington, Tl. 

DR. MELVIN L. HOLE, Danville, Ml. 
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DR. JAMES A. VALENTINE, Chicago 
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Officers 
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President 
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First Vice-President 
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oe Vice-Presiden 

DR. J. I. HUGGINS, White Pine, Tenn. 
Third Vice-President 

DR. JACOB SCHULZ, Middlesboro, Ky. 
Fourth Vice-President 

ee EDITH A. FOLTZ, Washington, D. C. 

ecretary-Treasurer 

DR. Ww. w. BABran. Selma, Ala. 
Recording Secretary 

DR. J. MARSH, FRERE, Chattanooga, Tenn. 
Asst. Recording Secret tary 

Executive Council 


T. H. HANCOCK, M.D. 
Atlanta, Georgia 
E. DUNBAR NEWELL, M.D. 
Chattanooga, Tennessee 
J. F. ABEL, M.D. 
Waynesville, North Carolina 
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H. FULLER, M. 
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W. 8S. AUSTIN, M.D. 
Knoxville, Tennessee 





Chicago Society of Industrial 
Medicine and Surgery 
1941-1942 Officers 
THOMAS C. BROWNING, M.D., Chicago 
President 


FELIX JANSEY. M.D., Chicago 
Vice-President 
FRANK P. HAMMOND, M.D., Chicago 
Secretary-Treasurer 
Board of Governors 
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FRED G. CARLS, M.D., Chicago 
CLARENCE W. HENNAN, M.D., Chicago 
JOSEPH H. THOMAS, M.D., Chicago 


Terms to Expire, 1943: 
EMILE C. DUVAL, M.D., Chicago 
FRED M. MILLER, M.D., Chicago 
CHARLES DRUECK, co D., Chicago 
Terms to Expire 194 
LAND A. TACOBSON, M.D., Chicago 
W. REST, M.D., Chicago 
FREDERICK w. SLOBE, M.D., Chicago 
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For Economy and Convenience 
New B-D Low Cost Manometers 


crest hee eee? Be | 


bl 

®) 

| 

* 

© 

S| 

* 

: 
L. 
awk 


POCKET STYLE (Illustrated) 


No. 5016. A new design in portable 
manometers, combining all the ad- 
vantages of the mercurial instrument 
with unusual compactness and port- 
ability. Mounted on a chromium- 
plated base which is instantly detach- 
able and may, with the instrument and 
inflation system, be conveniently car- 
ried in a swavel pouch which is sup- 
plied free. Price, each $18.50. 


WALL STYLE 


No. 5008. An instrument of extremely 
high visibility equipped with wall 
bracket and hook to hold inflation 
system. Registers to 
300 m.m. mercury. 
Price, each $20.00. 





B-D PRODUCTS 
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DESK STYLE (Illustrated) 


No. 5006. An unusually good-looking 
and rugged manometer with compact 
weighted base which requires very 
little desk space. Built to give a life- 
time of accurate service. Each instru- 
ment is individually calibrated and 
registers 300 m.m. mercury. Price, 


each $20.00. 


FLOOR STYLE 


No. 5009. An exceptionally versatile 
instrument for office use. Equipped 
with sturdy, four-legged castor base, 
it may be moved about with practic- 
ally no effort. Price, each $32.50. Also 
supplied with special anesthetist’s in- 
flation system for op- 
erating room use (No. 


5009H) at $33.00 each. 


Made for the Profession 
BECTON, DICKINSON & CO., RUTHERFORD, N. J. 








worker was hospitalized, but in spite 
of treatment died five days later with 
signs of increasing involvement of the 
respiratory organs. The outstanding 
clinical symptoms were an increasing 
feeling of constriction of the chest 
paralleled by an increasing dyspnea 
of an extreme type and a cough grow- 
ing progressively worse. — Reported 
by A. V. Nasatir, M.D., in Industrial 
Hygiene, May, 1941. 


Tellurium Poisoning 


N THE literature on tellurium, 

mention is often made that it is of 
no significance industrially. Recent- 
ly the attention of the Illinois Divi- 
sion of Industrial Hygiene was call- 
ed to a case of tellurium poisoning 
in a worker employed in the chilled 
car wheel industry. The Division 
has learned that tellurium is now 
being added to the bull-ladle prior 
to pouring for the purpose of in- 
creasing the hardness of the metal. 


The chilled car wheel industry is 
meeting the problem with all the 
means at its command, and it ap- 
pears that adequate ventilation may 
measurably reduce the incidence of 
tellurium poisoning. This incident 
is cited as an example of Govern- 
ment specifications requiring the use 
of certain toxic materials which in 
the past may not have been an in- 
dustrial hygiene problem. 


Mercury Out 


NITED STATES hat manufactur- 

ers have agreed to drop mer- 
cury from the process of making felt 
hats. A _ substitute, hydrogen per- 
oxide and nitric acid, will be used. 
Thus ends one of the oldest indus- 
trial hazards, which still causes dan- 
gerous disorders among 10% of 22,- 
000 U. S. hat workers. The agree- 
ment will soon be sent to various 
state legislatures for enactment into 
law. 
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Association of Surgeons of the New 
York Central System 


Officers 
B. L. COLEY, M.D., F.A.C.S. 
President 
N. W. GILLETTE, M.D. 
Vice-President : 
G. H. MARCY, M.D. 
Vice-President 
J. G. FROST, M.D. 
Vice-President 
H. M. LONG, M.D. 
Vice-President 
H. A. FATHAUER 
Secretary-Treasurer 
Office of Secretary-Treasurer: 
f 413 LaSalle Street Station, 
’ rh >, Chicago. Telephone WABash 4200 
ara tar ‘ 4 
Executive Council 
B. L. COLEY, M.D., F.A.C.S. 
Chief Surgeon, New York City 
L. A. ENSMINGER, M.D., F.A.C.S. 
Chief Surgeon, Indianapolis 
H. A. FATHAUER 
Secretary-Treasurer 
GEORGE P. MYERS, M.D., F.A.C.S. 
Medical Director, Detroit 
F. E. PIERCE, M.D., F.A.C.S. 
Chief Surgeon. Chicago 
G. R. WINTERS, M._D., F.A.C.S. 
~~ Chief Surgeon. Pittsburgh 
B put up in 16 oz. and 4 oz. bottler OLIVER G. BROWNE 
General Claims Attorney 








HVC has enjoyed the confidence of the medical profession for 








over seventy years and continues in demand. The reason for Association of Railway and Indust- 

this popularity we believe must lie in the facts that this long rial Physicians and Surgeons 

tested preparation has real merit and that it has always been of Kansas City 
handled ethically. Officers, 1940-1941 | 


| M. J. OWENS, M.D., F.A.C.S., President 4 
J. E. CASTLES, M.D., Vice-President } 


HAYDEN'S VIBURNUM COMPOUND =| .3,2r7essekn-s'p> Sooty 
CARL N. LINDQUIST, M.D., Treasurer 

Kansas City, Missouri 

is a reliable Antispasmodic and Sedative which often prevents ree Society of the American Associa- 
loss of time from work and saves valuable hours not only for on of Industrial Physicians and Surgeons. 
women patients in gynecological conditions but also for male 
patients in general practice. Try it for its antispasmodic Milwaukee Association of Industrial 
effect in cases of cramps or gastritis. Physicians and Traumatic Surgeons 








Officers 
DR. U. E. GEBHARD, President. 
1332 So. 16th St., Milwaukee 7 
DR. none? HOFFMAN. Vice-President, 
‘ 





HVC contains Viburnum Opulus, Dioscorea Vil- 


Send for losa, prickly ash berries, alcohol and aromatics 6 W. Greenfield, Milwaukee 


Trial 1 but no hypnotics. For quick and best results DR. O. A. SANDER, Secretary-Treasurer 4 
rial sample HVC should be taken in hot water, slightly 710 W. Plankinton Ave., Milwaukee 


with literature. sweetened to taste with sugar. Board of Directors q 
| DR. H. G. OAKLAND, 

1651 N. 12th St., Milwaukee 
DR. S. H. WETZLER, 


606 W. Wisconsin Ave., Milwaukee 
| DR. EDWARD QUICK, 
a 411 E. Mason St., Milwaukee 
DR. DAVID MEBIGAN, 
BEDFORD SPRINGS BEDFORD, MASS. 231 W. Wisconsin Ave., Milwaukee 


Sole makers of HVC for over seventy years. ’ 
New Jersey Association of Industrial : 
Physicians and Surgeons 
Officers f 


ee ee eee 7 DONALD O. HAMBLIN, M.D., President 
American Cyanamid Co., 
30 Rockefeller Plaza, New York City. 
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Survey of Medical Services Manufacturers Association, and the E. E_ EVANS. M.D. Vice-President 4 
: ‘ Be Se urPon eNemours, 5 

RRANGEMENTS were recently Bureau of Industrial Hygiene of the Dye Works Hospital. Deepwater, N. J. 
, Michigan Department of Health, H. IRVING DUNN, M.D., Treasurer i 
completed between the Public jons were made to set up two units oo SS F 
Health Service and the Metropolitan 0 Aap timing sca docs | prgeanray: NY. nn we ; 

Life Insurance Company, whereby - ae = F 8 Standard Oil Co. of New Jersey, 
cal examinations in small plants. Two Bayway Refinery, Linden, N. J. 


Dr. W. J. McConne tt of the latter or- 
ganization will be appointed a con- 
sultant to the Division of Industrial 


large industrial counties, widely 


Directors 
separated, were selected for an ex- J.M. a M.D. R. P. ee M.D. 


H. KESSLER, M.D 








: ; . perimental study. If this study is Component Society of the American Associe- 
oo ’ 4 po ne ea successful, similar studies will be tion of Industrial Physicians and Surgeons. 
tion with the Division, will direct a made in other areas. The two — é 
nation-wide survey of present-day ties selected have committees on in- | Michigan Association of Industrial } 
medical service facilities in industry dustrial health in their local medical Physicians and Surgeons 
The purpose of this cooperative te societies, and the Michigan Manufac- Officers 

nes ; ips” : turers Association is of the opinion HENRY COOK, M.D., Flint 
vestigation is to obtain information 7 wees? : President 
upon which standards for health that the industries in these communi- CLARENCE D. SELBY, Detroit 

. : : ties will be extremely cooperative. President-Elect 
maintenance programs in_ various 4 LEON SEVEY, Grand Rapids 
types and sizes of industry may be h€ Proper nucleus for efficient or- _ | Vice-President 

7 ganization is therefore available. The I, DUANE MILLER, Grand Rapids 
based. ¢ : Secretary-Treasurer 
active promotional phases of the pro- siaahs oat bien 

Medical Examinations in Small Plants’ gram will be brought to the atten- R. H. DENHAM, M_D.. Grand Rapids 


T A recent meeting attended by tion of the individual plants by the | EARL I. CARR, M.D., . 
representatives of the Committee official agency after each plant has FRANE 2. MeCORNEE., BD, Bowel 
Component Society of the American Associa- 


on Industrial Health of the Michigan been informed about the program by tion of Industrial Physicians and Surgeons. 
State Medical Society, the Michigan the parent organization. 
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New England Conference of 
Industrial Physicians 
Officers 

DR. LOUIS R. DANIELS, Director 
Medical Director, Hood Rubber Com- 
pany, Watertown, Massachusetts. 

DR. THOMAS L. SHIPMAN, Assist. Director 
Medical Director, General Electric Co., 
West Lynn, Massachusetts. 

DR. J. NEWTON SHIRLEY 
Secretary-Treasurer 
Arrow Mutual Liability Insurance Co., 
Newton, Masachusetts. 


Board of Directors 
For 1 year. 
DR. HALSTEAD G. MURRAY 
Dennison Manufacturing Company, 
Framingham, Massachusetts. 
For 2 years. 
DR. EUGENE F. McCARTY 
Rumford, Maine (Oxford Paper Co.). 
For 3 years. 
DR. DANIEL L. LYNCH 
New England Telephone & Telegraph 
Co., Boston, Massachusetts. 
Component Society of the American Associa- 
tion of Industrial Physicians and Surgeons. 





Western Association of Industrial 
Physicians and Surgeons 
Officers 


R. T. LEGGE, M.D., F.A.C.S.. President 
Professor of Hygiene, University of 
California, Berkeley, California. 

CHRISTOPHER LEGGO, M.D., Secretary 
Plant Physician, California and Hawai- 
ian Sugar Refining Corp., Ltd., Crockett, 
California. 

J. M. McCULLOUGH, M.D., Treasurer 
Plant Physician, American Smelting & 

fining Company, Selby Plant, Union 
Oil Company, Oleum Plant, Crockett, 
California. 
Directors 


C. A. WALKER, M.D., F.A.C.S. 
Chief Surgeon, Southern Pacific Com- 
pany Pacific Lines, Southern Pacific 
Hospital, San Francisco, California. 
JOHN P. RUSSELL, M.D. 
Industrial Hygiene Service State of Cali- 
fornia, Berkeley 
DONALD O. McGOWAN, M.D. 
Plant Physician, eneral Motors Corp., 
Los Angeles, California. 
WM. L. WEBER, M.D., F.A.C.S 
— Ly Pacific Electric Com- 
Los Angeles, California. 
LouIs. D. CHENEY, M.D. 
Plant Physician, Goodyear Rubber Com- 
pany, Los Angeles, California. 
Executive Secretary, 
ELIZABETH CAFFREY, R.N., P.H.N. 
California and Hawaiian Sugar Refining 
Corp., Ltd., Crockett, California. 


Component Society of the American Associa- 
tion of Industrial Physicians and Surgeons. 





Hawaiian Society of Industrial 
Physicians and Surgeons 
DR. R. T. TREADWELL, Kohala, Hawali 
President 


DR. T. W. KEAY, Pepeekeo, Hawaii 
Vice-President 

DR. W. N. BERGIN, Lauparhoehoe, Hawaii 
Secretary-Treasurer 

Component Society of the American Associa- 

tion of Industrial Physicians and Surgeons. 





Maryland Association of Industrial 
Physicians and Surgeons 
Officers 

DR. HERBERT C. BLAKE, President 
Medical Arts Building, Baltimore, Md. 
DR. HAROLD BOHLMAN, Vice-President 
Medical Arts Building, Baltimore, Md 
DR. ROBERT F. CHENOWITH 
1127 St. Paul St., Baltimore, Md. 
Secretary-Treasurer 
Component Society of the American Associa- 
tion of Industrial Physicians and Surgeons. 





Florida Association of Industrial 
Surgeons 
Officers 
A. M. BIDWELL, M.D., President 
FREDERICK OETJEN, M.D., President-Elect 
KENNETH MORRIS, M.D., Vice-President 
T. H. ROBERTS, M.D., Secretary-Treasurer 
P. O. Box 425, Lakeland, Florida. 
Directors 
J. W. ALSOBROOK, M.D. F. W. GLENN, M.D 
FRANK D. GRAY, M.D. 
HARRISON A. WALKER, M.D. 
Component Society of the American Associa- 
tion of Industrial Physicians and Surgeons. 
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ment Sterilizers is Pelton Model 2 


it from one place to another. 


mostat cutoff. Model 


clinics and small hospitals. 


“always-cool” 


everywhere. 


WRITE US OR ASK 
YOUR DEALER 


THE PELTON & 
CRANE CO. 


DETROIT, MICHIGAN 











MODEL 220—$88 


IN WESTERN 
TERRITORY —$90.50 














Dermatoses in Aircraft Factories 
URING May, studies of occupa- 
tional dermatoses in California 

aircraft manufacturing plants were 

made by Dr. Louis ScHwartz, of the 

Industrial Hygiene Division, National 

Institute of Health, in cooperation 

with Dr. J. P. Russetut of the Cali- 

fornia State Industrial Hygiene Serv- 
ice. This investigation covered nine 

plants, employing a total of 87,540 

workers, or over 90% of all em- 

ployees in this industry. The most 
frequent causes of skin diseases in 
these plants were found to be cutting 
and lubricating oils in machine 
shops; organic solvents in spray- 
painting, doping, and degreasing op- 


inches long and has a capacity of 960 cubic inches. Yet any nurse can readily shift 


An insulated central handle lifts cover and tray at both ends, 
copper boiler are protected by Westinghouse ther- 
220 is ideal equipment for 


In contrast Pelton Model 208 is only 8Y, inches 
long—just a little too big for a pocket. Yet it’s a 
Pelton throughout, with cast-bronze construction, 
Westinghouse cutoff, 3-speed boiling and outside, 
handles. Just the Sterilizer you need 


for supplementary office use, or to take with you 















Larger than most portable Instru- 





20. It takes instruments up to 20 


The element and 


MODEL 208—$17.50 
WESTERN — $18.25 








erations; paint and resin coatings on 
duraluminum; acids and caustics in 
cadmium-plating and chrome-ano- 
dizing processes; zinc chromate paint; 
fluoride fumes from welding opera- 
tions; mahogany dust in woodwork - 
ing shops; and organic acids and sol- 


vents in plaster shops. Of 36 em- 
ployees with skin lesions who were 
examined, 23 were found to have 
dematoses of occupational origin. 
Plant physicians and safety direc- 
tors in these establishments were ad- 
vised as to the necessity for personal 
hygienic measures, the use of pro- 
tective clothing and ointments, and 
the enclosure and ventilation of pro- 
cesses from which irritating gases, 
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Industrial Medicine’s 
choice for light plus 
Magnification 








MAGNALITE 


On its first showing at the Pittsburgh meet- 
ing of the American Association of Indus- 
trial Physicians and Surgeons, the Magna- 
lite won instant acceptance. No wonder it 
has proved sensational ... it answers so 
perfectly the need for intense illumination 
with magnification. Its brilliant lighting 
and magnification replace the binocular 
loupe with gratifying convenience. The 
Aloe Magnalite is equipped with a high- 
quality, fully ventilated alumilite-lined re- 
flector and embodies a fully adjustable 
magnifying lens attached to the rim of the 
reflector. 
as a magnifying light for splinter, foreign 
body and fine suturing work, as well as for 
an excellent general purpose examining 
lamp. The Magnalite is mounted on a fully 
adjustable stand embodying two 
ball-and-socket joints. Quantity Ald. 
production permits the excess- 

value price of only.............. $29.95 — 


cr 





























Thus the light can be used both 


oe 


ILM. 
SEND FOR ILLUSTRATED CIRCULAR 


| 
| 
A. S. Aloe Co., 1831 Olive St., St. Louis, Mo. | 
| 
| 





Sirs: Send me the illustrated circular des- 
cribing the Aloe Magnalite. 


Name ......... ce ete ee ye oe Te 


Address ; dette l 

















vapors and fumes emanate. Excel- 
lent cooperation is being obtained 
from employers and employees in the 
adoption of these precautionary meas- 
ures, which should result in a marked 
decrease in the incidence of derma- 
toses in aircraft factories. A paper 
covering the results of this investiga- 
tion, will soon appear in the Public 
Health Reports. 


Iowa Institutes on Industrial Health 


SERIES of special institutes on 
industrial health, ‘sponsored by 
the Speaker’s Bureau and the Com- 
mittee on Industrial Health of the 
Iowa State Medical Society, and the 
Iowa State Department of Health, 















were held in five Iowa cities during 
the week of June 23. Seven na- 
tional medical leaders in the field of 
industrial health and twenty-two 
Iowa physicians and industrialists 
participated in the week’s program 
which began in Burlington June 23 
and ended in Des Moines, June 27. 
The institutes were attended by Iowa 
practicing physicians, industrial phy- 
sicians, and industrial managers. Dr. 
Walter L. Bierring, State Health 
Commissioner, presided as chairman 
of the institutes, and Mr. P. J. Hou- 
ser and Mr. A. H. Wieters, Division 
of Public Health Engineering and In- 
dustrial Hygiene, assisted on the pro- 
gram. —Continued on page 13. 





Institute of Traumatic Surgery 


Officers 
PAUL B. MAGNUSON President 
JAMES J. CALLAHAN Vice-President 
ROLAND A. JACOBSON 
Secretary and Treasurer 

Board of Governors 
KELLOGG SPEED ARTHUR H. CONLEY 
J. B. WILLEMS ERIC OLDBERG 





American Industrial Hygiene 
Association 


Officers 1941-1942 

DONALD E. CUMMINGS, President 
Director, Div. of Industrial Hygiene, 
Department of Medicine, University of 
Colorado School of Medicine and Hos- 
pitals, Denver, Colorado. 

sinen « —~ yom PHILIP DRINKER, President- 
lect 
Division of Industrial Hygiene, Harvard 
School of Public Health, 55 Shattuck 
Street, Boston, Massachusetts. 

GORDON C. HARROLD, Ph.D., Secretary 
Industrial Hygiene Laboratories, Chrys- 
ler Corporation, 7900 Joseph Campeau 
Avenue, Detroit, Michigan. 

THEODORE HATCH, Treasurer 
Associate Professor of Industrial Hy- 
giene, University of Pennsyivania Medi- 
eal School, Philadelphia, Pennsylvania. 


Directors 
J. J. BLOOMFIELD 
Sanitary Engineer, National Institute of 
Health, U. S. Public Health Service, 


Chief 347 Tnapocter, Standard Oil 
Company of N. J., New York, New York. 
KARL L. DUNN 
Industrial Hygienist, Corning Glass 
Works, Corning, New York. 
WM. G. FREDRICK, Ph.D. 
Bureau of Industrial Hygiene, Detroit 
Department of Health, 1151 Taylor 
Avenue, Detroit, Michigan. 
Ss. W. GURNEY 
Liberty Mutual Insurance Company, 175 
Berkeley Street, Boston, Massachusetts. 
R. A. KEHOE 
Director, Kettering Laboratory of Ap- 
plied Physiology, College of Medicine, 
University of Cincinnati, Eden Avenue, 
Cincinnati, Ohio. 
F. A. PATTY 
Director, Industrial Hygiene Laboratory, 
Fidelity & Casualty Company of N. Y.. 
80 Maiden Lane, New York, New York. 
H. H. SCHRENK, Ph.D. 
U. S. Bureau of Mines, 4800 Forbes 
Street, Pittsburgh, Pensylvania. 
WILLIAM P. YANT 
Director, Dept. of Research and Devel- 
opment, Mine Safety Appliance oo 
Braddock, Thomas & Meade Streets 
Pittsburgh, Pennsylvania. 
DON IRISH. 
Cc. W. MUEHLBERGER, 
REUEL STRATTON, 
M. F. TRICE. 





American Conference on 
Industrial Health 


Officers 

VOLNEY S. CHENEY, M.D. President 
EDWARD C. HOLMBLAD, M.D. 

First Vice-President 
FREDERICK W. SLOBE, M.D. 

Second Vice-President 
HAROLD A. VONACHEN, M.D. Treasurer 
JAMES A. VALENTINE, M.D. Secretary 
C. O. SAPPINGTON, M.D., Dr.P.H. 

Executive Director 
ARMOUR G. PARK, Executive Secretary 

540 N. Michigan Ave., Chicago, Miinots 
To provide an organization, not for pecuni- 
ary profit, in which all agencies and socie- 
ties, both medical and lay, concerned with 
the problems of industrial health can hold 
membership and can meet together in con- 
ference for the study, discussion and careful 
consideration of all industrial health prob- 
lems and procedure: to engage in scientific 
research to determine the cause, nature, pre- 
vention and cure of diseases and injuries of 
occupations: to assist in establishing and 
supervising industrial health clinics to serve 
small industries, to establish and maintain 
hospitals which will furnish facilities for the 
care, treatment and study of occupational 
injuries and diseases; to make surveys of 
industrial medical services and recommenda- 
tions for their improvement: to solicit, re- 
ceive and administer funds for any purpose 
that will advance and/or improve industrial 
health; to establish undergraduate and/or 
Post-graduate courses in industrial medicine 
and surgery and/or to cooperate with medi- 
eal schools and industries in maintaining 
such courses; and to use all those means, 
which from time to time, may seem to it 
wise, for the a. - of industrial 

ealth. 
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HE Control of the Lead Hazard in the Storage Bat- 

tery Industry. W. C. Dreessen, T. I. Epwarps, W. H. 
REINHART, et al. U.S. Pub. Health Bull. No. 262. Wash- 
ington: Gov. Print. Off. (1941). At the request of the 
National Battery Manufacturers’ Association, the Public 
Health Service conducted a medical and engineering 
study of the storage-battery industry in 1937-38 to ascer- 
tain the effect of working conditions on health. This 
bulletin reports the results of this study and includes (1) 
a description of the health of 766 storage-battery workers 
in six plants, about 96% of whom are under a physician’s 
supervision; (2) a correlation of the medical findings 
with quantitative estimations of atmospheric lead con- 
centration which will show the extent to which one may 
expect the health of workers to be protected by addi- 
tional progress in suppressing lead fumes and lead dust; 
(3) an appraisal of the effectiveness (measured in chemi- 
cal and in physiological terms) of the control measures 
observed to be in use; (4) recommendations to guide en- 
gineers and physicians in improving their services; and 
(5) the results of tests of several diagnostic aids. 


CCUPATIONAL Disease Control: Schedule of Occu- 

pational Diseases; Health Department Responsibilities; 
Rules and Regulations; Services Available. Industrial 
Health Series No. 1. Issued by the Bureau of Occupa- 
tional Diseases and, the Sanitary Section, Baltimore City 
Health Department, Baltimore, Maryland, May 1, 1941. 
8 pp. This leaflet gives the schedule of occupational 
diseases established by the Maryland Occupational Dis- 
ease Law of 1939. It lists the duties and responsibilities 
of the State Department of Health and of the Commis- 
sioner of Health of Baltimore for carrying out the pro- 





AMBULATORY BURNS 


Demand a BLAND Ointment 


Which Allays Pain ye Which Promotes Healing 
Which Diminishes Toxic Absorption 


GADOMENT 
(Pateh) 


the original American cod liver oil ointment satisfies 
ALL these therapeutic requirements. 













Clinical tests have shown that 2nd degree burns 
healed rapidly — frequently in three to four days. 
No complications in the form of cellulitis or localized 
edema were noted. 


Try Gadoment. Send for trial tube and copy of 
booklet “Common Skin Lesions.” 





THE E. L. PATCH 
COMPANY 


BOSTON ° MASS. 
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Against the Stealthy Invasion 


* MERT-FAG 


‘THE dangerous, insidious thing about salt loss is its 
silent, unseen undermining of efficiency. It affects the 
stamina and accuracy of ALL workers in hot weather — 
on hot jobs. 


As workers sweat, salt is lost from their bodies. As the 
natural salt balance in the system is disturbed, there is a 
definite lowering of efficiency. Workers tire, make mis- 
takes, feel out of sorts. And, production suffers. 


That’s Heat-Fag. It has long taken a terrific, almost un- 
suspected toll of American industry . . . yet the remedy is 
simple and inexpensive. Morton's salt lets, in conveni- 
ent dispensers at all drinking fountains, make it easy for 
workers to replace the salt lost by sweating. 





















— Searasens 
V} ablet size 
art $325 
AVOID , HEAT-FAG -—- 
USE ' 
“st MORTON'S Ke. on 
SALT TABLETS Caso of S080 
tablets 
$260 


Place Morton Dispensers 
At All Drinking Fountains 


Morton’s modern dispensers deliver 
salt tablets, one at a time, quickly, 
cleanly, and without crushing or 
waste. Sanitary, easily filled — dur- 
able and dependable. 


ae tablets Ly the 
most highly refined salt, pressed Tnirn> ~~ 
into convenient tablet form, easy et it 3 kes arra LS 
to take with a drink of water. 
They dissolve in less than 40 
seconds after swallowing. 


Order direct from this ad, or 
from your distributor...a small 
investment that pays big returns. 


Combination Salt- 
Dextrose Tablets 


7 














M. S. A. MIDGET IMPINGER 


The first step in reliable dust deter- 
mination is to sample actual air of the 
working places—easily done with this 
hand-operated instrument, which re- 
quires no electricity or compressed air 
to operate. Weighs only 9 lbs. complete 
with 9 impinger tubes. Write for the 
details in Bulletin No. CT-1! 


M. S. A. MICROPROJECTOR 


Projects the microscope’s image of dust 
particles in sample on a 20-inch ruled screen, magnifying 
1,000 diameters for counting and 10,000 diameters for particle 
size measurement. Saves eye-strain, increases accuracy! Details 
on request. 


M.S. A. DUST COUNTING MICROSCOPE 


Especially designed for simple operation in counting dust particles 
in collected samples. A precise, quality instrument at an inex- 
pensive price, with high-grade optics and accurate adjustments. 
Ask for Bulletin No. CT-2! 





MINE SAFETY APPLIANCES COMPANY 
BRADDOCK, THOMAS & MEADE STS., PITTSBURGH, PA. 
District Representatives in Principal Cities 





@ A high potency vitamin prophylactic against winter in- 
fections, Strasco Special Vitamin Tablets are being used by 
leading industrial plants throughout the country. Pleasantly 
flavored with oil of cloves, these tablets are void of the ob- 
jectionable fish taste and no regurgitation follows their admin- 
istration. One tablet per day gives the employee 15,000 
U. S. P. Units of Vitamin A (about 41% teaspoonsful U.S.P 
Cod Liver Oil) and substantial amounts of Vitamin D, B, 
and Riboflavin. For further information write for folder 


No, 17. 


R. J. STRASENBURGH CO. 


Pharmaceutical Chemists Since 1886 
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In Summer Time 
it’s CAMPHO-PHENIQUE 


Prickly heat, sunburn, inter- 
trigo, non-poisonous insect 
bites, and plant dermatitis— 
all tend to react rapidly to 
the analgesic, antipruritic 
and decongestive action of 
Campho-Phenique. 


JAMES F. BALLARD, INC. 


700 N. Second St. St. Louis, Mo. 


visions of the law and the rules and regulations for the 
control and prevention of occupational diseases which 
were adopted. These rules and regulations were adopted 
concurrently by the Commissioner of Health of Baltimore 
and by the State Department of Health and became ef- 
fective on January 1, 1941. 


ERIODIC Health Examination. The Kalends of the 

Waverly Press 20, No. 5, 3-5 (1941). 

The program for pre-employment and annual physical 
examinations of all employees of the Waverly Press is 
described. Mention is made of the part played by the 
Baltimore City Health Department in the inauguration 
of the program. 


EALTH Hazards of Occupational Environments. Edu- 
cational Health Circular No. 154. Division of Indus- 
trial Hygiene, Illinois State Department of Public Health 


(1941?). 45 pp. This bulletin briefly discusses such 
topics as: Sanitation facilities, ventilation and abnor- 
malities of temperature and humidity, illumination, 


fatigue, industrial dusts, industrial dermatitis, industrial 
solvents, industrial gases, heavy metal poisoning, com- 
pressed air work, and the medical and engineering pre- 


| vention of industrial hazards. 
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Health Talks in the Plant 


—DECOGNIZING that health-con- | 
— sciousness among employees 


\ would benefit the company, the medi- . 
“theta er's ea || A THLETE’S FOOT FUNGUS 
workers, the Medical Director of the | 


Western Electric Company works in| 
Kearny, New Jersey, called on the 
Speakers’ Bureau of the Essex Coun- 
ty Medical Society and broached the 
idea for a series of health talks aimed 
at the average wage-earner. The re-| 
sult was the establishment of a Noon- 
day Health Forum, supported by the 
employees’ own club and featuring 
addresses by medical speakers. The 
forum met once a month, and local 
physicians found surprisingly large 
audiences of workers at every session. | 
The speakers’ bureau began by sel- 
ecting a tentative list of subjects— 
e.g., “Protect Your Eyesight!,” “Pain 


inhibits growth of 
S 
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in the Abdomen,” “The Heart in vitro 

Middle Age.” One of these became study showing evidence of 

the topic of the first lecture. The ® No bandaging Mazon's inhibitory action. @ Anti-pruritic 

choice of succeeding programs was © Non-staining e © Anti-septic 

determined by the workers them- 6 i J . al 
‘ Non-greasy Physicians prescribe Mazon @ Anti-parasitic 

selves—From an article by HENry for the relief of externally 

. A. Davipson, M.D., in Medical Econ- oaneade 
omics, May, 1941. ECZEMA PSORIASIS 







DANDRUFF ATHLETE'S FOOT 
and other skin disorders 


ALOPECIA RINGWORM | 





The Subcommittee 


N JUNE 20-21, the Subcommittee 
: on Industrial Health and Medi- | 
| cine, of the Health and Medical Com- 
' mittee, met in Detroit, Michigan, with | 
liason officers from the U. S. Public | 
Health Service, the U. S. Army, and 
the National Research Council. A 
progress report on the activities of 
the Division of Industrial Hygiene of 
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Mazon Soap insures the best possible 
results with Mazon. Use only Mazon 
Soap to cleanse the affected areas. 








National Institute of Health in| 


the national defense program was . 

made. A number of defense indus- | Make your own test Mail coupon today 
tries in the area were visited for the! oe : 

purpose of observing model medical BELMONT LABS., Inc. . , y 





free sample of Mazon 


j and industrial hygiene services in| 4430 Chestnut Street for and Mazon Soap to- 
7 these plants. The Subcommittee plans Philadelphia, Pa. gether with literature. 
to meet again in September in Con-'| M.D 


’ necticut, at which time they will) 
visit key defense industries in order TE REAR es es ee Oe eee MeN eee Pee Tem mee Le ee ee 
to determine to what extent medical | 
and industrial hygiene services ere | a a eee ke 


being provided for employees. 




















THE INDUSTRIAL HAND CLEANSER’'S 
glan®=—anosT IMPORTANT INGREDIENT; 


An industrial hand soap is a combination of ingredients, each with a 
specific job to do in cleansing. It also must have certain desirable 
qualities, such as speed and safety. Materials and properties must be 
skillfully balanced to produce the best results. Thus: 












pH Rating Must Balance Alkaline Salts Concentration 
; Buffer = ” Hydrogen Ion Concentration 
’ Safety = ” Speed and Efficiency 
Satisfaction ” ” Low Cost 





For ideal balance, examine Paxsavalened PAX HEAVY DUTY and PAX 
HYSPEED. Both are real industrial Health Soaps. They excel in every 
particular, and cost less than 44¢ per man per week. Over 10,000 
American and foreign industrial plants rely on PAX. Ask us for our new 
booklet, “Safety Ends at pH 10.’ 


y 
G.H.PACKWOOD MFG.CO. 


2038 WALNUT, Dept.B ST.LOUIS, MO. 
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Step toward Ferfection 


Crude drugs and chemicals procured for the 


preparation of Lilly products must measure 


up to highest standards. Assays from outside 
sources, no matter how reliable, never are 
accepted without confirmation from the Lilly 


control laboratories. 








Protection 
Against Deficiency 


Lack of adequate vitamins in the diet is a common fault, but 
single vitamin deficiencies occur rarely. Gelseals ‘Multicebrin’ 
(Pan-Vitamins, Lilly) provide all the better known vitamin 
fractions and the daily requirement of each is contained in one 
gelseal. Gelseals ‘Multicebrin’ are supplied for the physician’s 


prescription in bottles of 30 and 100. 


ELI LILLY AND COMPANY 


Principal Offices and Laboratories, Indianapolis, Indiana, U.S. A. 
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This magazine is published to promote 
sound thought upon and concerning 
medicine and traumatic 
surgery. To that end it will contain 
articles, news items, reports, digests, 
and other presentations, together with 
editors’ comments. The editorial pol- 
icy is to encourage frank discussion. 
On this basis contributions are invited. 


industrial 


Reg. U S. Pat. Of. 


The editors will exercise care in check- 
ing on the accuracy of data printed, 
but in all other respects articles and 
opinions of which expression is allowed 
are the opinions of their authors—the 
editors reserving in all cases the right 
to comment on the same, in the cur- 
rent or any subsequent issues, as they 
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The Physician in Industry 
—and National Defense— 


Irvin ABELL, M.D., 
Louisville, Kentucky 


this character that successful modern military 

activity depends basically upon efficient co- 
ordinated industrial production. No other factor 
associated with the current campaigns has been so 
forcibly impressed upon our public consciousness. 
It finds greatest expression in the titanic efforts 
now being made by our governmental, industrial, 
labor and military leadership to make available 
material sufficient for the defense of our demo- 
cratic way of life. In this struggle, one impli- 
cation is for us physicians inescapable. If indus- 
trial production is to contribute in full measure 
to our defense, the medical profession as a whole 


i IS unnecessary to persuade an audience of 





must be prepared to assume greater responsibility 


for and to participate more fully in health _main- 
tenance programs for industrial workérs. e 


essential nature of this responsibility lies in the 
fact that as warfare is now waged, the mental and 
manual work of 12 (to state the proposition con- 
servatively) is necessary to maintain one effective 
combatant in the field. Loss of working time by 
skilled and indispensable craftsmen then must be 
regarded as war-time casualties equal in import- 
ance to those which occur in actual combat. The 
same careful mobilization of medical and hygienic 
resources will be required to keep them under 
control. Consequently it becomes a matter of 
fundamental importance to know how well the 
medical profession is prepared to assume these 
new obligations, to what use present facilities are 
being put, and to agree upon the direction in which 
these facilities should be expanded and improved. 


Responsibility In the Government 


ANY units in our Federal and state govern- 
ments will be concerned about the physical 
welfare of workers associated with war procure- 





of the American Assocta- 
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ment. Because of long association and the char- 
acter of its present organization, chief responsi- 
bility for upholding the government’s active 
interest will fall upon the Division of Industrial 
Hygiene in the National Institute of Health. This 
division in the United States Public Health Service 
has established close working relationships with 
bureaus of industrial hygiene conducted by health 
and labor departments in all the industrial states. 
The industrial health effort of these Federal and 
state agencies for national defense has been des- 
cribed as follows: 

1. The location of new plants and advice on 
construction and renovation of plants in the inter- 
est of safety and health. 

2. Investigation and control of specific indus- 
trial hazards. 

3. Study of fatigue in relation to the defense 
program. 

4. Absorption of handicapped persons into in- 
dustry. 

5. Survey of present health service facilities in 
industry. 

6. Program for physical 
medical services by industry. 

7. Classification and training of additional per- 
sonnel. 

8. The classifications of educational institutions 
for the training of personnel and existing labora- 
tories which could investigate hazardous materials 
to be employed in defense industries. 

9. The preparation and dissemination of in- 
formation on various toxic materials and processes 
for the practical protection of the health of work- 
ers. 

10. The promotion of measures for the control 
of syphilis, tuberculosis, and other communicable 
diseases among industrial workers. 

The extent of this program illustrates the mag- 
nitude and diversity of our industrial health re- 
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quirements and underlines the urgent necessity for 
active assistance from the many interested inde- 
pendent medical agencies—especially the practic- 
ing medical profession. 


Responsibility in the Medical Profession 


S AN expression of greatest usefulness during 

the existing emergency, the American Medi- 
cal Association has created a Committee on Medi- 
cal Preparedness, a single authoritative central 
agency designed to provide to the proper authori- 
ties data pertaining to the qualifications and 
availability of medical personnel for the various 
situations which confront the nation in its pre- 
paration for defense. It contains representation 
from each of the districts constituting the several 
army corps areas. Also, cooperating committees 
have been formed in every state and territorial 
medical association, a method of organization 
which for good administrative reasons has been 
extended to most of the county or district medical 
societies. In all industrial relationships, the Coun- 
cil on Industrial Health is as helpful as possible to 
the central committee. Similar relationships are 
expected to occur between similar committees in 
the state and local medical associations. 

The first step taken by the Committee on Medi- 
cal Preparedness in keeping with its stated pur- 
pose has been to classify every physician in the 
United States according to the nature of this prac- 
tice in order that proper adjustment can be made 
under any emergency for the medical needs of the 
civilian population, the industrial workers and the 
armed forces. To accomplish this purpose, it has 
been necessary to survey the entire medical pro- 
fession. To every physician who indicated active 
participation in industrial medical activity in the 
first survey, an additional inquiry has been direct- 
ed, designed to acquaint the Committee on Medi- 
cal Preparedness with the special qualifications 
which individual practitioners possess and also 
certain details about industrial medical facilities 
which they command. Once these data are col- 
lected and tabulated, it will be possible to enum- 
erate with considerable accuracy all physicians 
who have established competency in this field. 
These for the most part are the men and women 
who limit or give special attention to one or an- 
other of the various aspects of industrial medical 
activity and who constitute the membership of 
national and local societies devoted to industrial 
medicine, surgery and hygiene. It is upon this 
group that we must depend at the outset, not only 
to continue their customary services directly ap- 
plied to the worker, but as consultants, teachers 
and administrators—local or regional as the emer- 
gency requires. 

A special questionnaire was sent to 10,158 physi- 
cians and 6472 have been returned. As far as can 
be determined from available data 1177 physicians 
devote their full time to activities of various kinds 
in this particular field; 1438 give more than half 
their time, and 1471 devote less than half their 
time to some phase of industrial health. 

Perhaps it would be better to stress the fact 
that the survey of the medical profession will de- 
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fine quite clearly actual shortages which exist in 
medical personnel capable of immediate service as 
industrial physicians, administrators and consult- 
ants. Sufficient information has been accumulated 
making it virtually certain that such shortages 
exist, as no doubt is the case in other classifica- 
tions of industrial health personnel — notably 
engineers and nurses. 

In view of these limitations in qualified personnel, 
two steps seem practical and logical. The first is 
that physicians in industry should not be assigned 
to services of strictly military nature unless spe- 
cial experience, training or previous commitments 
make such a procedure unavoidable. The other is 
that it becomes imperative to explore all available 
opportunities for instruction in the spécial tech- 
niques of industrial medicine and hygiene, to the 
end that an adequate reservoir of well trained 
physicians and hygienists be regularly available. 
It is not too early to begin such teaching in the 
undergraduate curriculum. More important at the 
moment is the development of teaching prograrns 
for practicing physicians ranging from the intro- 
ductory or refresher type of course to short inten- 
sive instruction of three to six months duration 
arranged by professional schools or medical socie- 
ties or in combination. Out of these experiments 
in education will likely come experience to con- 
struct longer periods of training necessary to equip 
satisfactorily the consulting specialist and investi- 
gator. The Committee on Medical Preparedness 
has recognized this urgent need and at its first 
meeting in August, 1940, passed a resolution to 
that effect. It must be regarded then as most un- 
wise to assign to military service physicians able 
and willing to instruct others in the nature and 
methods of industrial practice. If such qualified 
teachers are so assigned, the means of preparation 
for prospective industrial physicians and the fut- 
ure of industrial medicine will be placed in grave 
jeopardy. 


Coordination 


N SPITE of certain shortcomings, it is well to 
recall that the medical profession is in a much 
better position to adjust itself to specific require- 
ments for service in industry than it has ever been. 
There is more and better machinery available for 
investigation of new occupational hazards and im- 
proved control over old ones. Industrial medical 
departments have been established in many indus- 
tries and there is better organization of the general 
medical profession. ére is, therefore, within the 
medical profession an excellent nucleus for the 
type of professional organization essential to solve 
the many difficulties associated with industrial 
health, especially under proper coordination. The 
Health and Medical Committee of the Federal 
Sécuj ney has-as one of its major functions 
the coordination of health and medical activities 
related to national defense. It has appointed a 


Subcommittes on_ Industrial Health and Medicine- 
er the chairmanship of Dr. C. D. SELBy, com-_ 





geons, chargéd with the duty of making specific 
recommendations to the Health and Medical Com- 
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mittee pertaining to activities in this particular 
field. Among the avenues of approach to the prob- 
lem being employed are: 

(a) A survey to determine the present and 
future needs oor © men trained in industrial health 
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and medicine;— 

(b) An estimate of the facilities that are now 
available for training in industrial health and 
medicine and the development of additional facili- 
ties for this purpose. The nature of the training 
that will be required, including scope and length 
of time. Coordination of the work of the sub- 
mittee on Industrial Health and Medicine in 
this respect with that of the Subcommittee on 
Medical Education; ‘~~ 

(c) The devélopment and application of meas- 
ures for protection against occupational hazards. 
This phase of the work includes questions pertain- 
ing to safety measures of various kinds, the solu- 
tion of taxicological and engineering problems, the 
protection against noise, fatigue, etc.; 

(d) Plans for the promotion of environmental 
sanitation and other health questions pertaining 
to housing projects in connection with existing 
and new industrial plants. 

The agencies actively interested in and partici- 
pating in this program are the Division of Indus- 
trial Hygiene in the National Institute of Health 
of the United States Public Health Service, the 
Council on Industrial Health of the American 
“Medical Association, the Committee of the Ameri- 
can Association of Industrial Physicians and Sur- 
geons and the Subcommittee on Industrial Health 
~and Medicine of the Health and Medical Com- 
mittee of the Federal Security Agency. The mem- 
bers of this” Association are familiar with the 
recommendations made by its committee at the 
meeting held July 9, 1940. Fortunately, the mem- 
bership of the various agencies mentioned is an 
interlocking one, a number of the personnel hav- 
ing membership on two or more of them. This 
has resulted in a continuity of policy and helpful 
coordination in the attainment of objectives. 

Unusual occupational hazards are involved in 
munitions and other defense work. The protection 
of workmen employed in such work is most im- 
portant. Beyond that we are faced with the fact 
that the industrial workman in this country loses, 
on an average, a fraction over eight days a year 
from illness, much of it preventable. The rate for 

This loss of time 


- womer is appreciably higher. 
pose ek to the staggering total of 340,000,000 days 




















a year or considerably over 1,000,000 work years 


a year. This burden confronts the defense pro- 
gram and has to be reckoned with in any produc- 
tion schedule, necessitating for its relief the fullest 
cooperation between all the medical agencies, 
official and non-official, and as well the technical 
and engineering skills concerned. The majorit 
of American workmen are employed in small 
‘plants. It is most essential, therefore, to give the 
—utrridst attention to coordinating with the indus- 
trial health program, the medical profession, upon 
which falls the responsibility of caring for the 
worker, both inside and outside the industrial 
plants. To accomplish the purposes briefly dis- 
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cussed in this paper will require considerable 
expansion of present machinery: to meet these 


needs the Health and Medical Committee “has , N 





recommended to the appropriate federal agencies 


the following: _ 
1. Additional funds and personne! for the Divi- 








} sion of Industrial Hygiene of the National Institute 
' of Health; 


2. Additional funds and personnel for the state 
and local agencies in aiding industry, the medical 
and other essential professions in the prevention 
and control of industrial health hazards; 

3. Funds for the training of new personnel; and 

4. Funds for urgently required research. 

The physictan in industry will make many and 
notable contributions to the national defense. He 
is quite as essential to the defense program as 
planes, tanks, machine guns and combat troops. 
It may be confidently expected that the responsi- 
bility which is his will be discharged on a plane 
compatible with his highly specialized knowledge 
and training. 


Injuries to the Knee Joint 


PAuL R. Sreser, M.D., 
Pittsburgh, Pennsylvania 


HE knee joint rivals the back in importance, 
especially to the individual whose livelihood 
depends upon its normal function; and its 
economic value is only realized after some disabl- 
ing injury occurs. 

Injury associated with some mechanical de- 
rangement is, perhaps, more frequently seen in 
the knee joint than in any other joint in the body. 
From an industrial standpoint it is more important 
that any injury to the knee joint should not only 
be recognized but treated, so that there will be 
an early restoration of painless function'and earn- 
ing capacity. 

With these thoughts in mind, I would like to 
present to you our experience in treating 118 
cases with one or more internal derangements of 
the joint,—stressing some of the diagnostic points 
and giving the end results. Although this is not 
a very large number of cases, to us certain ob- 
servations seem to be important. Over 30% of 
the cases operated upon had more than a single 
lesion. The most common combination of abnor- 
mal conditions was injury to a cartilage and 


fibrous changes in the fat pad. Next in frequency 


was cartilage injury associated with secondary 
arthritic changes. Other associated lesions found 
were, synovitis, fibrous adhesions, osteochronditis 
with or without loose bodies and injury to the 
crucial ligaments. 

If satisfactory results are to be obtained in treat- 
ing these cases, each condition must be recognized 
and corrected if possible. 

The knee differs from any other joint in the 
body in that it is both a hinge and sliding joint. 
It is also a weight bearing joint and, for this rea- 
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son, stability with free and painless motion is 
essential. The strength and stability of the joint 
is dependent upon the surrounding muscles, the 
lateral and crucial ligaments, while the free and 
painless motion is dependent largely upon the 
integrity of the semilunar cartilages and joint 
surfaces. Although the knee joint normally is 
strong and permits a wide range of activity, yet 
it is ill adapted to withstand rotation twists and 
strains. The muscles are the first line of defense 
against strain, and it is only when they break 
down that strain on the ligaments comes into 
play. Quadriceps insufficiency is frequently the 
cause of recurrent sprain of the knee joint, for if 
its defense gives way, the strain falls upon the 
ligaments, and with great or too prolonged strain 
they are stretched or ruptured, resulting in a weak 
and painful knee. 

Injury to the lateral ligaments may be slight 
and consist of a stretching or it may be more 
severe and constitute a tear. These tears are usu- 
ally incomplete and are located near the femoral 
attachment. The producing force on the ligament 
is usually indirect and, as inward bending of the 
joint is more common, the internal ligament is 
more frequently injured. In our experience it 
was injured six times more frequently than the 
external ligament. The most important signs 
are tenderness or pressure above or below the 
joint line over the attachment of the ligament 
and pain and abnormal motion on lateral move- 
ment of the joint. 

Operative treatment is usually not necessary 
unless there is a complete tear or when the liga- 
ment has been repeatedly injured and stretched 
so that the lateral stability of the joint is seriously 
impaired. As a rule, when the tears are incom- 
plete, satisfactory results are obtained by com- 
plete fixation from four to six weeks. This is 
followed by massage and gradually increasing pas- 
sive and active motion. Strain on the ligament 
may be prevented by elevating the side of the 
shoe until complete function returns. 

Tears or avulsion of the attachments of the cru- 
cial ligaments are not common in our experience. 
We have seen only two cases. Such injuries are 
serious. 

The injury-producing force is usually violent 
rotation and hyperextension and if both ligaments 
are torn the knee may be dislocated. A fracture 
of the tibial spine may accompany it as well as 
cartilage injury. As a rule the pain is located in 
the center of the joint which rapidly becomes 
filled with bloody fluid. If the anterior ligament 
is torn the tibia may be brought forward beyond 
its normal position and if the posterior ligament 
is torn, the tibia can be displaced towards the 
popliteal space. When both ligaments are torn 
a rocking forward and backward of the tibia on 
the femur is possible. 

I have never been able to suture one of these 
torn ligaments successfully. I have trimmed away 
the frayed portion of the ligament so that it could 
not act as a foreign body between the articulating 
surfaces. If the surrounding muscles are not 
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atrophied and have good tone, the stability of the 
joint will not be greatly impaired, though as in 
our cases, the knee may remain weak. 


HE mechanism of the production of an injury 

to a semilunar cartilage can be attributed to 
three factors—a partially flexed knee, rotation or 
twisting of the femur on the head of the tibia, 
and weight-bearing on a fixed or stationary foot. 
The usual history is that, with a partially flexed 
knee and the foot fixed on the ground in an everted 
position, there is an external rotation of the head 
of the tibia on the femur. This opens the joint 
and allows lateral motility. Force being applied, 
the internal lateral ligament carries the internal 
semilunar cartilage with it, and as an attempt 
is made to straighten the leg, the cartilage is 
caught by the internal condyle of the femur ro- 
tating internally on the head of the tibia. This 
compressing and grinding force on the affected 
cartilage tears it loose from its attachment or 
fractures it, with or without displacement of a 
fragment. 

The extent and location of the trauma are de- 
termined by the area subjected to the force and 
the degree of rotation of the knee. Therefore, 
the tear may be incomplete and involve the an- 
terior, middle or posterior portion of the cartilage; 
or it may be complete or form a typical bucket- 
handle type of fracture. The compressing and 
grinding force is on the internal cartilage with 
internal rotation and the trauma is to the external 
cartilage with external rotation. 

In our experience the internal was injured five 
and a half times more frequently than the ex- 
ternal cartilage. 

There are several reasons for this. The external 
cartilage is more circular in shape, fitting the 
external condyle of the femur, and is better 
adapted for rotation than the semi-elliptical- 
shaped internal cartilage. The external cartilage 
also escapes injury because it is less fixed and its 
loose coronary attachment allows it to accomodate 
itself better to a rotation strain. Finally the knee 
is more frequently twisted or rotated internally 
than externally. 

As the semilunar cartilages are most frequently 
involved in knee injuries, they should be carefully 
investigated whenever the joint has been sub- 
jected to a twisting or rotation strain. 

In the primary or acute injury to one of the 
cartilages, the usual history is that the knee was 
twisted when it was partially flexed and the foot 
was on the ground. There is immediate acute 
pain and not infrequently the patient is unable to 
extend the leg, or occasionally there is complete 
locking of the joint, so that it is necessary to re- 
duce the displaced fragment before full extension 
can be obtained. 

If, as the result of injury, the knee suddenly 
fails to straighten and after manipulation the 
movement is quickly restored, it must mean that 
the block to extension is mechanical—a displaced 
cartilage fragment or loose joint body. One of 
the most constant diagnostic signs of cartilage 
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injury is the inability to extend the knee fully 
and the production of pain when it is attempted. 

Tenderness over the joint line, especially over 
the anterior half of the cartilage, is almost con- 
stant. This, with the history of the accident, is 
important in determining which cartilage is in- 
jured and in differentiating an injury to the lateral 
ligaments. 

Following the injury the joint rapidly becomes 
distended with fluid. As a result, by the time the 
patient is seen, an accurate diagnosis is not al- 
ways possible until the acute symptoms subside. 
Roentgen-ray films are negative except for an 
occasional widening of the joint space. However, 
they should always be made to exclude a loose 
body or avulsion of the tibial spine. 

It is the recurrent and atypical cases that are 
important. As a rule there is little difficulty in 
arriving at a correct diagnosis of a recurrent dis- 
placement of an injured cartilage. Following a 
former injury the knee is weak and has frequently 
given away. At times the patient has been unable 
to straighten it without manipulation and it be- 
comes swollen and painful. There is tenderness 
over the involved cartilage and complete exten- 
sion is impossible or painful. The majority of 
atypical cases are not seen by a physician for 
some time. There is a vague idea of the original 
injury. A series of slight trauma to the cartilage 
causes further effusion into the joint with stretch- 
ing of the capsule and ligaments, atrophy of the 
muscles and proliferation of the scar at the site 
of the injured cartilage. There results a lengthen- 
ing of the anterior end of the cartilage, which 
loosens its attachments or a mass of fibrous tissue 
is found underneath and anterior to the cartilage 
causing it to curl up and produce locking on any 
slight or unusual twist. This is often the type 
of case where over a period of time extensive 
intra-articular damage is done and late operative 
interference is not entirely satisfactory. 


HE treatment of an injured or displaced car- 

tilage may be the conservative or the surgical 
removal of the offending part. Usually, when an 
acute trauma to a knee is first seen, especially 
following a primary injury it is difficult to deter- 
mine accurately the exact nature and extent of 
the injury. 

In all acute injuries to the knee, it has been 
our custom to immobilize the leg with the knee in 
extension by a moulded posterior splint. Within 
a short time, usually a week, the swelling will 
subside and then we are better able to diagnose 
the exact extent and location of the injury and 
determine the best plan of treatment. It is not 
always necessary to remove the joint effusion. 
However, if the joint becomes rapidly distended 
with fluid it most likely is a hemarthrosis and 
aspiration may be done. A large quantity of blood 
in the joint is indicative of serious injury to some 
intra-articular structure. If the knee is locked 
it is necessary to reduce or displace the cartilage 
locking the joint. Force should not be used, as 
the cartilage damage may be increased. If neces- 
sary, an anesthetic should be used. 
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The. patient is kept in bed until the fluid dis- 
appears. He is then allowed up on crutches. The 
splint is removed in one to three weeks depending 
on the severity of the injury and replaced by an 
elastic bandage. Weight bearing is permitted and 
massage and exercise are used to restore muscle 
and joint function. Gradually the knee is tried 
out; and depending upon the activities and occu- 
pation of the patient not a few have little or no 
future trouble. It is for this reason that we con- 
sider a careful and conservative form of treatment 
justified in most cases of primary cartilage in- 
jury. 

If, however, the joint gives way, is painful and 
presents symptoms of recurrent injury, immediate 
operative removal is the best and safest treatment. 
A knee that has been subjected to repeated in- 
ternal trauma, is likely to develop roughened ar- 
ticulating surfaces and osteo-arthritic changes. 
These changes are frequently the cause of un- 
satisfactory results following removal of a car- 
tilage. 

The operative treatment of intra-articular knee 
injuries is most satisfactory both to the surgeon 
and the patient in the majority of cases. This 
is especially true of cartilage injuries which for- 
tunately comprise the majority of cases. How- 
ever, there are certain associated conditions which, 
when present, are difficult to correct and are the 
cause of the unsatisfactory results. 

Foremost among these are the articular changes 
that occur as a result of repeated or recurrent in- 
juries of the joint. Therefore it is important to 
institute proper surgical treatment before these 
changes take place. It has been a rule with us 
that, if following a primary injury to the joint, 
good function does not return with conservative 
treatment, exploration of the joint is advisable 
immediately. Of course all chronic recurrence 
cases require surgical treatment. In the opera- 
tive treatment we consider as essential, a careful 
preparation of the patient and a rigid non-touch 
technic. It is equally important not to damage 
tissue b yrough handling or pulling on retractors. 
Perfect hemostasis gives a better view and pre- 
vents postoperative hemarthrosis and pain. We 
do not advocate a small incision, nor do we believe 
a large patella splitting incision is justifiable. We 
have used a lateral incision large enough to ex- 
plore the joint, displacing the patella if necessary. 
We advocate this on account of the frequency of 
multiple lesions as are so often found in the 
chronic or recurrent cases. In this way injured 
cartilages or a fibrosed fat pad may be excised, 
any loose piece of cartilage is removed as well as 
any tissue that may catch between the articulating 
surfaces. In short an attempt should be made to 
correct any abnormal condition that may interfere 
with the function of the joint. The incision is 
carefully closed in separate layers. 

After dressing the wound we still use a posterior 
moulded splint for 48 to 72 hours. We find this 
gives the patient comfort and at the same time 
permits contraction of the quadraceps. 

Just as soon as possible following operation we 
encourage the patient to contract and relax the 
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quadraceps and lift the leg off the bed. After 48 
or 72 hours, the splint is replaced by a padded 
muslin bandage extending from the ankle to mid- 
thigh. Active motion is encouraged and the pa- 
tient is gotten out of bed as soon as possible, usu- 
ally in seven to 10 days. Active knee bending 
and leg raising exercises are encouraged as soon 
as possible. Diathermy and massage are helpful 
but we are of the belief that active motion is the 
most beneficial. The more cooperation in this re- 
spect on the part of the patient, the sooner normal 
function will return. Care should be taken to 
avoid undue strain or rotation. As a rule the 
patient is able to return to normal activity within 
eight to 10 weeks, although the maximum im- 
provement does not occur for four to six months. 

The ultimate result in these cases is dependent 
upon the amount of damage to the joint structures 
as well as the cartilagenous changes of the articu- 
lating surfaces. These changes are the result of 
repeated trauma, which may also produce relaxa- 
tion of the ligaments and atrophy of muscles, 
especially the quadriceps and may prevent com- 
plete return of normal function even though the 
original lesion is corrected. 


N OUR series of the 118 cases we have opened 

and explored the joint 92 times without the 
occurrence of an infection. As most of these 
cases were seen at the time or soon after the pri- 
mary injury, 64 were operated upon before very 
much change had taken place in the joint. All in 
this group obtained good results in that they were 
able to return to and remain in their former occu- 
pation. Chronic or long standing recurrent cases 
with joint changes do not all result in a complete 
return of normal function, although good results 
can be expected and were obtained. In this group 
we had 19 cases—all returned to their former 
occupation but two. Six of them at times com- 
plained of occasional pain and weakness, though 
it did not prevent them from working. In nine 
cases there was marked chronic synovitis, panus 
formation and osteo-arthritic changes. Five of 
them returned to their former occupation much 
improved, but all complained of pain, weakness 
and some limitation of motion. One has never 
returned to work and three have been able to 
work at light jobs only occasionally. 


Conclusion 


HE internal semilunar cartilage is the most 
frequently injured structure in the knee joint. 

2. More than one abnormal condition is fre- 
quently found following a knee injury. 

3. Injury to the knee joint, especially if recur- 
rent, may produce a serious disability. 

4. Accurate diagnosis and adequate treatment 
are essential for successful results. 

5. Conservative treatment should be tried in 
most primary injuries. 

6. Early and thorough exploration in all recur- 
rent injuries is indicated and if properly done 
gives good results. 

7. The most unsatisfactory results are due to 
joint changes resulting from repeated trauma. 
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8. Return of normal function is slower and may 
not be complete in or after the fifth decade of life. 


Discussion: 

>= T. LYLE HAZLETT (Westinghouse Electric Com- 
pany): I have just asked Dr. Sreser about the fel- 

low who gets a blow like this (indicating) and has a 

contusion to the knee and to the soft parts there. 

Dr. Sreser: The extra-articular injuries or conditions, 
I suppose you mean, may be associated, of course, with 
direct contusion of the lateral ligament. The injury is 
near the attachments. 

These cases, if they are severely contused, may have, 
of course, an acute phlebitis, there may be fluid in the 
joint. 

Our method of treating them is by immobilization, just 
as we do with a case where we suspect an inter-articular 
injury, only the time is less. With the subsiding of the 
acute trauma and swelling of the soft parts and the 
associated joint fluid, we go ahead with movement and 
the physiotherapy. 

The ordinary contused knee recovers quite rapidly. 
However, with that type of case you never can be sure. 
If you do industrial work, you know that when a man has 
a knee injury, you want to correct the condition immedi- 
ately before he has damages that may be difficult to 
correct. 


iy. C. F. N. SCHRAM (Kingsport, Tennessee): Dr. 
SIEBER, about three months ago we had a workman 
who was rolling an acetylene tank, one of those 150 
pound tanks. It struck something, rolled back, and struck 
his legs; he looked up at the same time and went over. 
He had a contusion of the patella. 

We started conservative treatment. We took an x-ray 
picture and there was a sliver off the lower edge longi- 
tudinal with the leg on the articular surface of the 
patella. It was about three-quarters of an inch long and 
it was separated from the patella by probably three- 
eighths of aninch. It was not any wider than an ordinary 
house match. 

There was a question as to whether we should take it 
out or leave it alone. I would like to ask what you 
would do? 

Dr. Sreser: If I had that case, I would wonder whether 
the sliver was in between folds of the extensor apparatus. 
If the man progressed all right, I would treat him con- 
servatively. If he had the least bit of trouble, then I 
would feel that it was really within the joint and I would 
go in and take it out. You said in the inferior surface? 

Dr. Scuram: The articular surface of the patella, lower 
edge. 

Dr. Sreser: It might not be in the joint, and if it isn’t, 
I see no reason why you should open the joint. If you 
have control over the man, are able to observe him, if it 
is in the joint and he has the least trouble with it, then I 
would open the joint. If it is on the lower edge, it might 
not be in the joint. 

Dr. ScuHram: As soon as the edema went out of the 
joint, Doctor, the spicule of bone went back to the 
patella and held in beautiful shape. 

Dr. SreBER: It was probably in the ligament. 


ry: W.G. THUSS (Birmingham, Alabama): Dr. SIEBER, 
I wanted to ask you if there was any advantage in 
immediate aspiration. We see knees that are acutely in- 
jured and when they come in they are ballooned out, of 
course, painful, with a history of immediate injury. 

If we aspirate them immediately, the next day follow- 
ing a large pressure bandage, they are ballooned again. Is 
there any advantage in waiting several days, say four 
or five, to aspirate? 

Dr. Sreser: That is always the question, should you 
aspirate the joint or not. If we see the man soon after 
the injury and it is a greatly extended joint, we conclude 
that there is considerable blood in that joint fluid, and 
we aspirate. The reason, I believe, is that if you allow 
the fibrin to separate and you operate, you will find that 
that fibrin is distributed over the articulating surfaces. 
It may not do any harm, because it would be worn down 
with motion, but it is better not to have it there. 
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If we see them later and feel that the injury is not a 
very severe one, we usually don’t aspirate unless they get 
very, very tense. 

The question though, I think, that you had in mind was 
if you do aspirate, should you do it immediately or should 
you wait four or five days? I think if I did those rou- 
tinely, I would wait. That is one of the reasons that 
we don’t do it routinely, because when you put a pressure 
bandage on it, in 24 or 48 hours you are still where you 
were when you started. 

If we think it is a hemarthrosis, though, we do aspirate 
to get the blood out. 

Dr. Tuuss: Following the aspiration, do you prefer the 
use of ice applications? 

Dr. SreBperR: We usually put ice on it and, of course, 
a pressure bandage. We use something that most men 
do not use. We use a posterior splint. It is a thick one, 
and it only goes this far around (indicating), leaving the 
whole anterior surface of the leg open. You can expose 
it, and later on, after the first four or five days, we start 
physiotherapy on the knee with the splint on. 





Infection, Disinfection and 
Air Conditioning 


Witu1aM Firtu WELLs, 
Associate Professor of Research in Air-Borne 
Infection, Department of Public Health and Pre- 
ventive Medicine. University of Pennsylvania 
School of Medicine 


HE ideal of all-out air conditioning of any 
place occupied by human beings is the com- 
fort and health of the occupants. Confine- 
ment of air for comfort (dryness or warmth) of 
the occupants may cause it to become vitiated, and 
ventilation aims to neutralize ill effects long re- 
garded as unhealthy. Scientific developments 
have greatly extended man’s control over his en- 
vironment, and given him means of securing in 
confined spaces whatever physical or chemical 
conditions he may prescribe. Mechanical designs 
for controlling the quality of air in satisfying com- 
fort requirements within confined spaces unless 
due health specifications are satisfied, may favor 
the spread of contagion. Air conditioning has 
tended to cut down ventilation in the old sense 
and to accept the attitude of Stephen Leacock, 
who says that “if you take in a good supply of 
fresh air in the fall and properly conserve it, it 
should last all winter.” 

Engineers have been supported in this attitude 
by the repudiation of miasmic concepts which 
played so important a part in the formulation of 
standards of ventilation. More recent scientific 
studies make us wonder whether an essence of 
truth did not hide in the erroneous explanations 
of phenomena recognized by keen observers. 
Granted that no injurious effects have been at- 
tributed to increased carbon dioxide content in the 
air, is it certain that increased atmospheric density 
of occupants indicated by high carbon dioxide 
concentrations may not favor the epidemic spread 
of contagion? The discussion I wish to present 
here is based upon the hypothesis that the semi- 
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enclosed atmospheres of our habitations do pro- 
vide a vehicle for the epidemic spread of conta- 
gion. 

Evaporation of minute droplets expelled in ex- 
piratory processes enables infection to ride these 
droplet nuclei on air-currents. Quantitative ex- 
periments upon animals, inhaling nuclei-infected 
air, demonstrate the penetration of these nuclei 
to the depths of the lung with consequent produc- 
tion of disease. The transfer of nuclei infection 
from infector to infectee depends upon conditions 
of sanitary ventilation, and the equilibrium con- 
centration predicted by the ratio of elimination to 
addition rate of test organisms in semi-enclosed 
spaces corresponds to the concentration of naso- 
pharyngeal organisms determined by sanitary air 
analysis. 

Aggregation within the same enclosed atmos- 
phere implies the proximity in time and space 
which dominates the idea of contagion, and is 
implied by the term “contacts.” Air-borne infec- 
tions thus become contagious infections, and ven- 
tilation becomes an important factor in the epi- 
demic spread of contagion. 


Sanitary Ventilation 


HE hygienic hazard involved in common occu- 

pancy of a limited air supply depends upon 
the atmospheric density of the occupants. Increase 
in occupation load or decrease in per capita air 
supply increases risk of infection. 

The atmospheric density of occupants may be 
readily computed in mechanical ventilation. When 
the equilibrium concentration is reached, the air 
displaced in given time contains the organisms 
contributed in the same time by the occupants. 
Since this air has the same concentration as that 
in the room, it represents the atmospheric density 
of the occupants. 

In natural ventilation, the rate of air displace- 
ment can be measured by determining the equili- 
brium concentration of suspended organisms or a 
recognizable gas added at a known rate. Thus, 
Pettenkofer’s method of measuring carbon dioxide 
concentration in the atmosphere determines air 
displacement per occupant, because the amount 
of carbon dioxide expired per occupant is constant. 


Bacterial Measurement of Ventilation 


IMILAR principles can be applied in the de- 

velopment of a bacteriologic method of de- 
termining air displacement or its equivalent in 
air disinfection. E.Coli are added to the atmos- 
phere by an atomizer, which represents an in- 
fector. They are harmless, easy to cultivate, iso- 
late and identify in selective media, do not occur 
naturally, and soon disappear from air. Their 
rate of disappearance from air can be determined 
with the air centrifuge, which represents an in- 
fectee. 

Under conditions of winter ventilation, test or- 
ganisms disappear at a rate of five to 10 air changes 
per hour. Bacterial ventilation rates seem high 
when compared to determinations reported for 
gasometric methods though settling and natural 
death may account for two air changes per hour. 
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Low ventilation rates can be directly measured 
by the die-away method. Higher'ventilation rates 
produced by disinfection require the indirect 
equilibrium method. Organisms are contributed 
to the atmosphere at constant rate and the equili- 
brium concentration determined. Equilibrium 
concentrations reached under different ventilating 
conditions are proportional to disappearance rates. 

Maintenance of uniform concentration through- 
out the space is implicitly assumed in the test, but 
organisms are actually added at a given point and 
the concentration determined at some other point. 
Unless mixing rates are high compared to addi- 
tion and elimination rates, concentration gradients 
will exist between different points in the room. 
Conditions can be compared only if the locations 
of test points are standardized. 


Disinfection of Air 


NFECTION removal by ventilation is but one 

mode of air disinfection. Removal by other 
means can be measured by similar methods and 
expressed in terms of equivalent sanitary ventila- 
tion. Since the number of air changes per hour 
has been a useful measure of ventilation, the 
equivalent removal of one air change may be ac- 
cepted as a unit of air disinfection. 

Disinfection rates are not necessarily measured 
by bacteriologic techniques which measure air 
displacement. Air purification by settling, filtra- 
tion or washing which readily removes coarse dust 
particles of little sanitary significance, as shown 
by petri dish exposures, might be relatively in- 
effective in removing fine nuclei infection of the 
greatest hygienic importance. A volume method 
of collection applied to test organisms suspended 
in nuclei would be required to measure disinfec- 
tion. Settling methods might prove adequate to 
measure infected dust in hospitals. State of sus- 
pension is, therefore, a significant factor in com- 
paring disinfection processes, and the determina- 
tion of a coefficient of fineness is needed to in- 
terpret bacteriologic indices. 


Radiant Disinfection 


IOPHYSICAL phenomena enter into the meas- 

urement of disinfection by lethal radiation. 
The resonance band of mercury (2537 A), which 
is strongly bactericidal and can be generated 
economically, provides a practical disinfecting 
agent. It is highly absorbed within the minute 
dimensions of nuclei (perhaps the necessary con- 
dition of disinfection of particles in air), but hav- 
ing little penetrating power may be less effective 
against bacteria trapped in larger particles, and 
the state of suspension of the particles may again 
have an important bearing upon the disinfection 
rate. A method suitable for measuring disinfec- 
tion rates of bacteria in fine nuclei of droplets 
expelled from infected respiratory passages may 
not directly measure the disinfection rate of dust 
in hospital cross-infection. 

The measurement depends upon biological fac- 
tors such as the difference in vulnerability of 
pathogenic organisms, which generally varies lit- 
tle from that of E. coli. Spores are more resistant 
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than vegetative cells, and the tubercle bacillus is 
somewhat more resistant. Apparently influenza 
virus and, judging by our epidemiologic experi- 
ence, the viruses of measles, chicken-pox and 
mumps are equally sensitive. The general con- 
clusion that different pathogenic microorganisms 
are more uniformly sensitive to lethal radiation 
than to thermal or chemical disinfection seems to 
be justified. 

Technical details, emphasized in the standardi- 
zation of disinfectants, must, of course, be con- 
trolled in bacteriologic tests of radiant disinfec- 
tion. Besides the elementary considerations such 
as age of culture and chemical composition of the 
medium, it is necessary to standardize the state of 
suspension. Destruction of organisms in a droplet 
is not evident until the last organism is dead, for 
each droplet is represented by only one colony. 
Either droplets must be small enough or the con- 
centration of bacteria in the suspending fluid so 
low that only one organism exists in one nucleus. 
Clumping may have the same effect as increased 
concentration and require special techniques to 
prevent the formation of clusters. 

The test is dependent upon other physical fac- 
tors than state of suspension. While temperature 
can usually be disregarded, the pronounced change 
in vulnerability to lethal irradiation resulting from 
even slight changes in relative humidity between 
55 and 75 may greatly affect the interpretation of 
results obtained under humid conditions. For- 
tunately the greatest need for radiant disinfection 
comes in the winter when the humidity of warmed 
inside air is usually below fifty percent. 

In view of the arbitrary nature of any practical 
method of measuring radiant disinfection, hy- 
gienic interpretation depends upon the correlation 
of the results of such tests with epidemiological 
experience. To avoid misunderstanding as to the 
purpose of results expressed in equivalent air 
changes determined bacteriologically, it may be 
advisable to define a unit of lethal irradiation 
which removes a proportion of test organisms 
equivalent to one air change as a lethe. Lethal 
exposure in unit time then defines disinfection 
intensity, and a foot®-lethe would have the same 
value in ventilation as a cubic foot replacement 
with air free of the test organism. 





Industrial Medicine 
—In National Defense— 


Rosert T. Lecce, M.D., F.A.C.S., 
President, Western Association 
Industrial Physicians and Surgeons, 
Berkeley, California 


T THIS time of our existence, when demo- 
A cracy is on trial in a warring world, and 
when liberty for free men is at the cross- 
roads, our country, definitely for national defense, 
is preparing to take the supreme stand, that its 
principles shall not perish from this earth. 
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At no time in the history of industrial medicine 
have the services of applied medical science been 
so needed in industry as at the present. In the 
range of modern invention, the sciences of engi- 
neering, of physics and chemistry, which should 
have made their contributions to the happiness of 
mankind, have been misapplied by aggressors and 
enemies of democracy, for the destruction of life, 
liberty and property; whereby civilization is rap- 
idly decaying. 

Dr. Victor G. Heiser, of the Committee on 
Healthful Working Conditions of the National 
Association of Manufacturers, recently stated: 
“The apparent inexhaustibility of the German 
war machine is due particularly to the carefully 
planned industrial health program of the Nazis.” 

Modern industrial medicine is specifically a 
specialty of preventive medicine and surgery; a 
field to control occupational diseases resulting 
from toxic chemicals and physical hazards, to pre- 
vent trauma by safety measures, and when trauma 
occurs, to render prompt first aid for the avoid- 
ance of infections and other complications. Only 
the industrial physician, stationed at a plant, can 
clinically observe and study the ill effects of poi- 
sonous metals, fumes, dusts, and solvents or other 
physical agents that produce physiological degen- 
erative disease. He will devise methods to pre- 
vent and control them, offer contributions toward 
detecting the earliest symptoms, relieving unnec- 
essary fatigue, perfecting rehabilitation measures, 
and organizing programs for mental hygiene and 
sanitation, thereby promoting efficiency, happi- 
ness and longevity. 


UR reservoirs for increasing the numbers of 
trained industrial physicians are to be de- 
veloped now to provide for the national defense 
program and to organize and create adequate 
medical service for the smaller plants. This, there- 
fore resolves itself into two urgent measures that 
the WesTERN ASSOCIATION OF INDUSTRIAL PuysI- 
CIANS AND SuRGEONS should go on record as advo- 
cating and promoting. First, the education of the 
industrial physician, and second, an adequate pro- 
gram of preventive and curative medical care for 
the smaller plants. With the forging of these two 
missing links in the chain, industrial medicine will 
take its place in the front ranks as a medical 
specialty. To meet the emergency, the physician 
about to enter the field of industrial medicine 
requires a post-graduate course in industrial hy- 
giene and preventive medicine, with an internship 
in a modern plant. Our government realizes that 
industry is the second line of defense in our na- 
tional program, requiring mutual cooperation be- 
tween workers and employers, as productivity is 
essential for victory and success. It is therefore 
important that medicine should play its role in 
guarding the health and efficiency of the em- 
ployees who provide the necessities for our army 
and navy both before and during hostilities. 
The industrial physician must realize that the 
whole structure of defense depends upon the work- 
er’s ability to remain employed. The importance 
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of health work is not limited therefore to his plant 
alone, but to be effective in the face of an epi- 
demic, he must cooperate with the local health 
authorities, to forestall interruption of productiv- 
ity. This is practical preventive medicine. 


OW may this be accomplished? 

First, through education. The Council on 
Medical Education of the American Medical Asso- 
ciation is to be persuaded to provide for and to 
demand that a course in industrial hygiene be 
introduced in the curriculum of our medical 
schools, a course which will be comprehensive 
enough to enable the future general practitioner 
to take his place in modern industrial practice. 
The urgency of this provision necessitates action 
at once, that such a course should be on the way 
at the opening of the fall semester of all our 
Class A medical schools, not only to provide for 
our national defense, but also for the future of 
industrial medical education. The Council on In- 
dustrial Health of the American Medical Associa- 
tion has a committee on industrial medical educa- 
tion who are developing plans for industrial health. 
They have developed a code of ethics, have pre- 
pared a syllabus and a dictionary of industrial 
medical terms and nomenclature. The American 
College of Surgeons has a standard for industrial 
plants which can meet their qualifications. This 
constitutes a pioneer incentive for the better train- 
ing of industrial physicians, and places industrial 
medicine on a specialist basis. At this present 
moment, the Health Committee of the National 
Council of Defense, through the U. S. Public Health 
Service, may be obliged to institute, at strategic 
geographical industrial areas, instructions for re- 
fresher courses, and post-graduate work for in- 
dustrial physicians and private practitioners. 

If this occurs, the Pacific Coast should be con- 
sidered. In this crisis, the AmertIcAN ASSOCIATION 
oF INDUSTRIAL PHYSICIANS AND SURGEONS, whose 
proud record covers a quarter of a century of prog- 
ress in contributions to industrial medical sci- 
ence, will use every effort to develop a program 
of industrial education in occupational diseases, 
toxicology, hygiene, safety, and rehabilitation. 
The Preparedness Committee of the American 
Medical Association, by their recent questionnaire, 
are in a position to locate qualified instructors to 
teach industrial hygiene and medicine. A selected 
committee of industrial medical educators could 
develop the content of such a course of instruc- 
tion, authorize a syllabus, and outline the labora- 
tory and practical plant procedures. The time is 
ripe to begin such a curriculum. 

Secondly, service to smaller plants. Fully 90% 
of the smaller industrial plants of under 500 em- 
ployees are without medical supervision. The 
frequency rate in industrial mortality and acci- 
dents in these is 25% higher than in the larger 
plants, and the hospital stay of patients employed 
in smaller plants is 18% higher. This can be 
effectively reduced and the reduction maintained 
by introducing industrial medicine and hygiene. 
The problem can be solved in any geographical 
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industrial areas where small plants are located 
by introducing the public health nurse on a full 
or part time basis, and using the private physician 
of the community. It will necessitate the service 
of one full time trained industrial physician as a 
unit director to act as administrator, to organize 
the nursing, make periodical surveys as to sanita- 
tion, safety and control of hazards, maintain rec- 
ords, render first aid, and dispatch patients to 
their own private physician or company appointed 
doctor. The essential purpose of such a plan is to 
develop preventive medicine and safety. By such 
means, a safe working environment will be estab- 
lished, occupational and communicable diseases 
controlled, and accidents prevented by safety 
methods and education. Thus efficiency, produc- 
tivity esprit de corps, will prevail, absenteeism 
will be minimized, and improved relationship de- 
veloped between employer and employee. The 
medical director will call weekly meetings of the 
plant for private physicians and nurses so engaged, 
where a refresher course will be offered in in- 
dustrial medicine in all its branches. Problems 
of hazards, insurance, safety, and other important 
phases of preventive and industrial curative medi- 
cine will be discussed. 


NDUSTRIAL medical education, and the prob- 

lem of medical service in the smaller plants 
are thus the important issues that confront indus- 
trial medicine in our national defense program. 
A demonstration program for smaller plants is 
shortly to be introduced, and developed along 
the lines that have been presented, provided the 
proper cooperation and sufficient appropriations 
to cover a two-year research study to solve the 
small plant problem, can be secured from the 
manufacturers. It will be known as the Berkeley 
Plan, in which the private physician will take an 
active place to demonstrate how preventive and 
industrial curative medicine reduces hazards, de- 
creases industrial morbidity, increases efficiency, 
minimizes absenteeism, and lessens accident 
curves in small industrial plants. 

In conclusion, one of the first resolutions that 
could be adopted by this new organization would 
be to offer our wholehearted cooperation to Na- 
tional Defense Committees, and to advocate an 
educational program in industrial hygiene in our 
medical schools and to develop adequate medical 
service for small plants. 





Venereal Diseases in Industry 
—A Proposed Plan for Their Control— 


Otts L. Anperson, M.D., 
Passed Assistant Surgeon, 
United States Public Health Service 


T IS NOT at all strange, as society in general 
I becomes informed on matters pertaining to 
public health, that the attention of employers 
should be focused upon the relationship that ven- 





Read before a Conference on Serology and Syphilis Control, University of 
Michigan, Ann Arbor, Michigan, June 7. 1941. Dr. ANperson is Venereal 
Disease Control Officer in Industry, U.S.P.H.S. District Number 3, Chicago. 
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ereal diseases bear to lowered industrial efficiency, 
There is a distinct relationship between disease 
and dollars and cents, and the venereal diseases 
assume their proportionate share of this responsi- 
bility. 

Occupational diseases and accidents are prim- 
arily important to employers because of their 
responsibility as set forth in employees’ compensa- 
tion legislation. The development of industrial 
hygiene and safety programs was undoubtedly 
hastened as the result of such laws. These pro- 
grams have brought enlightenment and a realiza- 
tion of the accompanying benefits through reduced 
absenteeism and labor turnover, increased effici- 
ency and production. 

Non-occupational diseases have been variously 
estimated to be responsible for 75 to 90% of the 
disease and accident problem in industry and 
further, that 340 million days are lost each year 
as a result of these diseases. The obvious signifi- 
cance of these facts present a challenge to the fu- 
ture progress of industrial medicine. 


NE part of the non-occupational disease prob- 

lem concerns the venereal diseases. Industries, 
with a few notable exceptions, like governmental 
agencies, have not until recently given serious 
thought to a constructive policy in dealing with 
these diseases. A number of the larger industrial 
organizations have developed syphilis control pro- 
grams as an independent action and others as a 
cooperative effort on the part of the industry and 
the Public Health Service, together with state or 
local health departments. 

Dr. D. L. Lyncu, in his presidential address be- 
fore the recent meeting of the American Associa- 
TION OF INDUSTRIAL PHYSICIANS AND SURGEONS, 
stated that small plants make up approximately 
62% of all industry throughout the country and 
employ 40% of all workers in industry. If we 
wish to plan a program suitable to industry as a 
whole, it is important that the significance of this 
statement be remembered. 

Big industry is usually served by full time medi- 
cal services and therefore have medical depart- 
ments which are responsible for being on the alert 
to keep abreast of current developments, as do 
other departments in the organization which are 
ever seeking to increase efficiency in order to 
speed up production, meet competition, and in- 
crease earnings. Small plants with their corres- 
ponding fewer departments are served, if at all, 
by part time medical services, physicians on call 
or by nurses. All too often this provides only a 
traumatic surgical service. The field of industrial 
hygiene is rapidly expanding and progressing. 
State medical societies and medical colleges are 
cognizant of this and are taking active steps toward 
providing for a fuller appreciation and knowledge 
of what industrial hygiene involves — with the 
end in view of improving the services rendered 
small plant organizations. 

For the past several years the Public Health 
Service, together with the private medical pro- 
fession, state and local health departments, has 
been conducting a program for the control of the 
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venereal diseases in the general population. As 
this program has progressed, ways and means 
have been sought to make it more complete and 
effective. 

One large group in our population is represented 
by workers in industry. It is particularly signifi- 
cant at this time that we recognize the importance 
of those workers who are engaged in the defense 
industries, since they are as important to the suc- 
cess of the national program as are those who are 
being trained for active combat. 

The Divisions of Industrial Hygiene and Ven- 
ereal Diseases of the Public Health Service have 
collaborated in the development of a program for 
the control of venereal diseases in industry. 

A preliminary program was formulated and its 
administrative application in a number of state 
health departments and industries studied. The 
need of a uniform type of plan, recommended by 
a representative group of industrial physicians 
and health authorities, became increasingly ap- 
parent. It is proposed that such a plan be adopted 
for use as a guide in the development of programs 
by state and local health departments in order that 
they may assist industry in the solution of this 
problem. It is necessary to coordinate the efforts 
in the development and conduct of such a program 
and therefore some agency must assume the func- 
tion of correlating the independent industrial and 
community facilities. The problem presents fea- 
tures embracing both the field of industrial hy- 
giene and venereal diseases—and these units of 
state health departments are adequately equipped 
for such a part in the program and might well as- 
sume this responsibility. 


The Program 


T IS recognized that the methods employed in 

carrying out a program for the control of 
venereal diseases among industrial workers will 
vary according to the local situation and the avail- 
ability of diagnostic and treatment facilities. 

1. Before proceeding to an active application of 
the program in industry, it is desirable that cer- 
tain preliminary steps be taken in order that all 
agencies concerned understand the plan and are 
mutually agreed as to its basic principles. These 
agencies are: (1) the industrial hygiene and ven- 
ereal disease committees of the State Medical 
Society; (2) the state health department; (3) the 
state labor department, industrial commission or 
other similar department of state government; (4) 
the state manufacturing association and/or other 
industrial associations; (5) labor organizations. 

2. The program should be developed on a com- 
munity basis. 

3. The program should be closely integrated 
with the activities of state industrial hygiene units 
who are familiar with the type, location of indus- 
tries in the state, number of persons employed 
and the relationship of labor organizations. 

4. The only reason for segregating industrial 
workers as a separate entity in the program is to 
take advantage of the ease of examining a group 
at one location. 
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5. An educational program should be developed 
which will show the employer and employee the 
benefits which are to be derived from such a pro- 
gram, and to teach the facts about syphilis and 
gonorrhea: their cause, spread and cure. 

6. Routine diagnostic tests for syphilis (and 
gonorrhea when indicated) should be made: 

(a) On all applicants for employment; 

(b) A part of all periodic physical examina- 
tions; 

(c) On all employees upon special indication 
where knowledge of the extent of the venereal 
disease problem is desired. 

7. All information pertaining to the diagnosis 
and treatment of venereal diseases must be con- 
sidered confidential between the worker and the 
medical service, except that the responsible agent 
of an industrial organization may be informed of 
the results of a survey in terms of the total num- 
ber found to be infected. 

(a) The medical service should safeguard the 
interests of the industrial organization and fellow 
workers of infected persons by making proper 
recommendations to the management as to physi- 
cal fitness for work in the event the examination 
demonstrates certain persons to have a venereal 
disease in (1) a communicable stage or (2) serious 
degenerative manifestations, i.e., cardiovascular 
or neurosyphilis, etc. 

8. All persons showing evidence of a venereal 
disease should be referred by the plant physician 
to a private physician or, if medically indigent, to 
a public clinic, for confirmation of diagnosis and 
treatment if indicated. 

(a) Persons diagnosed as having a venereal 
disease should agree to take such treatment as is 
necessary to arrest the progress of the disease and/ 
or effect a cure. 

(b) The fact that a person is diagnosed as 
having a venereal disease should not be reason for 
denying employment or discharging an employee 
from duty, providing that the necessary treatment 
is taken, that the stage of the disease is not com- 
municable, and that there is no evidence of in- 
volvement of the circulatory and nervous systems 
or other serious degenerative manifestations. In 
the event degenerative manifestations are pres- 
ent and are not sufficiently far advanced as to un- 
fit the person for some type of employment, an 
effort should be made to place these persons in 
such jobs as may be available and not hazardous 
to the worker or to others. 

9. The state and/or local health department 
should cooperate with industrial medical services 
in arranging for the treatment of infected persons 
who are unable to pay for private medical care, 
to aid in returning lapsed cases to treatment, to 
conduct contact investigations of those diagnosed 
as having a venereal disease in a communicable 
stage, and to furnish free laboratory service and 
drugs for the diagnosis and treatment of syphilis 
and gonorrhea. 

In the application of this program to individual 
industries the following additional recommenda- 
tions are made: 
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I, PHYSICAL EXAMINATION: 
(a) In order that the health program be effec- 
tive it is desirable that the pre-employment and 
periodic physical examination be mandatory for 
all employees, and include both shop and office 
personnel. 

(b) Specimens of blood for serologic examina- 
tion should be routinely obtained at the time of 
each physical examination as well as smears or 
cultures for the identification of the gonococcus 
when indicated. 

(c) The interval at which periodic physical 
examinations should be made will in many in- 
stances be dictated by the hazards of and type of 
work involved. If no determining factor exists, an 
interval of three years as a maximum is considered 
satisfactory. 

II. DISPOSITION OF PERSONS SHOWING EVIDENCE OF 
A VENEREAL DISEASE: 

Such persons, otherwise qualified, should be 
called to the industrial physician’s office and the 
conditions of his future employment, together 
with the result of the examination explained. 
Specifically, the individual employee may be ad- 
vised that: 

(a) The physical examination and/or labora- 
tory test revealed evidence of syphilis or gonor- 
rhea and that there is always a reasonably small 
possibility of an error in the test. 

(b) That he should have the examination and 
test repeated by a private physician or a public 
clinic if unable to pay for private medical care. 

(c) That if the two examination results should 
not agree, additional examinations will be neces- 
sary in order to determine the true status of his 
condition. 

(d) In the event the examination demonstrates 
he is suffering from syphilis or gonorrhea in a 
communicable stage that he cannot at this time 
be accepted for employment or retained on duty 
unless he agrees to take treatment; that he will 
not be employable until all lesions of syphilis are 
healed and a minimum of two arsenical prepara- 
tions have been administered and that after em- 
ployment he must regularly continue treatment 
until the disease is arrested or cured. In the case 
of gonorrhea such persons are not considered em- 
ployable until the disease is arrested. 

(e) Should a diagnosis of syphilis be estab- 
lished in a non-communicable stage, such persons 
should be advised that this condition will not in- 
terfere with employment provided treatment for 
the disease is taken and that he has not developed 
cardiovascular syphilis, neurosyphilis or other 
serious degenerative manifestations. 

(f) If the worker is employed or retained on 
duty after satisfying the above conditions, it is 
advisable that he be given a letter to his family 
physician relative to his condition. 

III. ConDITIONS UPON WHICH PERSONS WHO HAVE 
SYPHILIS IN A NON-COMMUNICABLE STAGE WILL BE 
EMPLOYED OR RETAINED ON DUTY: 

(a) If the diagnosis be confirmed by the private 
physician, treatment must begin immediately. 
(b) The employee must bring a message from 
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his physician advising that treatment has been 
instituted and outlining the type of treatment con- 
templated. 

(c) Thereafter the employee must at monthly 
intervals bring a note from his physician advising 
as to the employee’s regularity and progress. 

(d) Upon the completion of treatment the em- 
ployee must furnish a statement from his physi- 
cian to the effect that treatment has been com- 
pleted with satisfactory results. 

IV. Recorps: 

If the physical examination forms are placed in 
an open file available to personnel not on the 
medical staff, it is desirable that the diagnostic 
laboratory findings not be recorded on this form. 
A signal tab may be attached to the form if such 
identification is desirable. A suitable card index 
file which can be locked would provide an efficient 
means of keeping this type of confidential record. 


HE following resolution was adopted at a 
conference on the control of venereal diseases 
in Southern States at Atlanta, Georgia, February 
13-14, 1940: 
Measures for the control of syphilis in industry: 
WuereEAs it has been established that the appli- 
cation of certain measures designed for the con- 
trol of syphilis in industry contributes much to the 
effectiveness of a general venereal disease control 
program as well as to the health of the worker, 
efficiency of industry, and general well-being of 
the community; and 


WuereEas the measures for the applicant for em- 
ployment usually applied to this end are: 

1. Routine blood testing before employment. 

2. Employment without prejudice of individuals 
with syphilis provided adequate treatment is 
taken. 

3. As soon as open lesions of early syphilis are 
healed, and provided the individual continues to 
take adequate treatment, the applicant is to be 
employed without prejudice. 

4. The employer is justified in refusing employ- 
ment to applicants who have the late crippling 
manifestations of syphilis which may render them 
industrial hazards or poor retirement risks; and 

WuereEas the measures for the old employee 
usually applied to attain the end are— 

1. Routine periodic blood testing of all em- 
ployees. 

2. Continued employment without prejudice of 
individuals with syphilis, provided adequate treat- 
ment is taken. 

3. Provisions for occupational readjustments or 
retirement of employees who developed disabling 
manifestations of late syphilis. 

4. Educational work in the control of syphilis 
among employee and management groups: There- 
fore be it 

RESOLVED, That the members of this conference 
endorse these plans for the control of syphilis in 
industry; and be it further 

ReEsotveD, That health departments, labor or- 
ganizations, and industrial leaders cooperate to 
encourage and to adopt such measures. 
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Industrial Medicine and Industrial Hygiene 


Abstracts of the Proceedings of the Institute of Indus- 
trial Medicine and Industrial Hygiene—the Twenty- 
Sixth Annual Meeting of the American Association of 
Industrial Physicians and Surgeons, the Second An- 
nual Meeting of the American Industrial Hygiene 
Association—Pittsburgh, May 5-9, 1941 


HE INstTITuTE or INDUSTRIAL MEDICINE AND 
INDUSTRIAL HYGIENE provided by the above 
Associations in their annual meetings served 
admirably as an intensive post-graduate course 
in present day industrial health problems, and 


Reported by 
C. O. Sapprncton, M.D., Dr. P.H. 


was replete with information applicable to many 
industrial groups, particularly stressing the prin- 
ciple that conservation of man-power in industry 
is the most vital part of our national defense pro- 
gram. The program follows: 





Monday—May 5, 1941 


CY Hospital—DR. JOHN P. GRIF- 
FITH, Chairman. 

“The Role of Varicose Veins as an In- 
dustrial Hazard”—DR. JOHN P. HENRY. 

“Intrinsic Injuries of the Knee Joint”— 
DR. PAUL R. SIEBER. 

“Trauma of the Heart”—DR. WILLIAM 
MULLINS and DR. RICITARD J. SIMON. 

“Psychoneurosis as 1. Compensatory 
Problem in Industry’"—DR. GEORGE J. 
WRIGHT. 

“Chemotherapy in Pneumonia” — DR. 
JOHN M. JOHNSTON. 

“Acute Trauma: Abdomen’—DR. H. 
H. DONALDSON. 

“Low Back Pain”—DR. JOHN W. FRE- 
DETTE and DR. FLOYD H. BRAGDON. 

“Treatment of Fractures of the Pelvis” 
—DR. GROVER C. WEIL. 

“Management of the Complications of 
Fractures of the Pelvis”’—DR. E. J. Mc- 
CAGUE. 


Tuesday—May 6, 1941 


ORNING Session—William Penn Ho- 
tel—DR. T. LYLE HAZLETT, presid- 
ing. 

Invocation—REV. PAUL B. RHODES, 
Asst. Pastor, First Presbyterian Church. 

Address of Welcome—HON. CORNE- 
LIUS D. SCULLY, Mayor, City of Pitts- 
burgh. 

Address of Welcome—DR. FREDERICK 
JACOBS, President, Allegheny County 
Medical Society. 

Address of Welcome—DR. A. H. STEW- 
ART, Deputy Secretary of Health, Com- 
monwealth of Pennsylvania. 

Response — DR. DANIEL L. LYNCH, 
President, AMERICAN ASSOCIATION OF 
INDUSTRIAL PHYSICIANS AND SUR- 
GEONS. 

Response — MR. WARREN A. COOK, 
President, AMERICAN INDUSTRIAL HY- 
GIENE ASSOCIATION. 

President’s Address—DR. DANIEL L. 
LYNCH. 

“Some Practical Results of Periodic 
Physical Examinations”—DR. A. J. KAM- 
MER, Medical Director, Inland Steel Com- 
pany, Indiana Harbor, Indiana. Discus- 
sion—DR. C. D. SELBY. 

“Relation of Trauma to Disease”—DR. 
A. H. COLWELL, Associate Professor of 
Medicine, School of Medicine, University 
of Pittsburgh. Discussion—DR. F. W. 
SLOBE. 

“Contact Dermatoses”—DR. W. H. GUY, 
Professor of Dermatology, School of 
Medicine, University of Pittsburgh. Dis- 
cussion—DR. LEON H. WARREN. 


UESDAY Afternoon—May 6, 1941: 
“Sequelae of Head Injuries”—DR. S. 
S. ALLEN, Pittsburgh. 
“Trauma Other Than Fractures’’—DR. 
J. H. WAGNER, Carnegie-Illinois Steel 
Corporation, Pittsburgh. 





“Mental Hygiene in Industry’”—DR. C. 
H. HENNINGER, Professor of Psychiatry, 
School of Medicine, University of Pitts- 
burgh. 

“Evaluation of Circulatory Function in 
Extremities"—DR. M. B. FERDERBER, 
Department of Industrial Hygiene, School 
of Medicine, University of Pittsburgh. 


UESDAY Evening—May 6, 1941: 

Round Table sponsored by the Com- 
mittee on Industrial Health, Medical So- 
ciety of the State of Pennsylvania, “The 
General Practitioner's Responsibility for 
Industrial Health in the Defense Pro- 
gram.” DR. CHARLES-FRANCIS LONG, 
Committee and Round Table Chairman. 

“The Role of the General Practitioner 
and the Industrial Physician in Maintain- 
ing Employee Health in Large Industry”— 
DR. HARVEY BARTLE, Physician in 
Chief, Pennsylvania Railroad Company. 

“The General Practitioner as Respon- 
sible Health Officer to Small Industries” 
—DR. DAVID E. HEMINGTON, Union- 
town, Pennsylvania. 

“University Aids to General Practition- 
ers Serving Industry’”—DR. MURRAY B. 
FERDERBER, Department of Industrial 
Hygiene, University of Pittsburgh Medi- 
cal School. 

“The Pennsylvania Bureau of Indus- 
trial Hygiene as an Aid to General Prac- 
titioners Serving Industry”"—DR. WIL- 
LIAM B. FULTON, Director Bureau of 
Industrial Hygiene, Pennsylvania Depart- 
ment of Health. 


Wednesday—May 7, 1941 


RNING Session—Co-Chairmen: DR. 

F. T. McCORMACK, American Asso- 
ciation of Industrial Physicians and Sur- 
geons, and DR. A. J. KAMMER, American 
Industrial Hygiene Association. 

“Medical and Preventive Aspects of 
Carbon Monoxide Poisoning”—DR. F. S. 
ROSSITER, Carnegie-Illinois Steel Cor- 
poration, Pittsburgh. 

“Recent Investigations of Effects of 
Radiation from an Ophthalmologic View- 
point”—DR. C. F. KUTSCHER, Pittsburgh, 

“The Verification Test in the Detection 
of False Positive Serologic Reactions”— 
DR. R. L. KAHN, Director of Clinical 
Laboratory, University of Michigan. 

“The Absorption and Excretion of In- 
gested Lead Under Various Experimental 
Conditions”’—DR. R. A. KEHOE, Ketter- 
ing Laboratory of Applied Physiology, 
University of Cincinnati. 

“Engineering Control of Lead Contami- 
nated Environments”—G. C. HARROLD, 
PH. D., Industrial Hygiene Laboratories, 
Chrysler Corporation, Detroit. 

“Lead Exposures in the Printing Indus- 
try’—R. T. HOMEWOOD and H. J. WOR- 
SHAM, Virginia Department of Health, 
Richmond, Virginia. 

“Incidence of Lead Poisoning in the 


City of Baltimore”—E. KAPLAND, PH. D., 
and J. M. McDONALD, M.D., Baltimore 
Health Department, Baltimore, Maryland. 

Luncheon meeting—“Who Can Work”— 
DR. C. H. WATSON presiding. 


\//SDNESDAY Afternoon—May 7, 194i: 
Co-Chairmen: DR. M. N. NEW- 
QUIST, American Association of Indus- 
trial Physicians and Surgeons, and DR. 
Cc. O. SAPPINGTON, American Industrial 
Hygiene Association. 

“Tuberculosis and Its Allied Conditions 
as Commonly Seen in Our Industrial 
Population”"—DR. C. H. MARCY, Director 
Tuberculosis League Hospital, Pittsburgh. 

“Relationship Between Tuberculosis and 
Inhalation of Various Substances from a 
Pathological Standpoint, Including Bi- 
tuminous Coal Dust Inhalation’”—DR. S. 
R. HAYTHORN, Director, Singer Labora- 
tory, Allegheny General Hospital, Pitts- 
burgh. 

Discussion—DR. R. R. SAYERS, Direc- 
tor, U. S. Bureau of Mines, Washington, 
Dd. ¢. 

“Engineering Preventive Methods in the 
Control of Tuberculosis’ — D. E. CUM- 
MINGS, Director Division of Industrial 
Hygiene, University of Colorado, Denver. 

“Control of Tuberculosis and the Em- 
ployment of a Tuberculous Individual in 
Industry”—DR. W. A. SAWYER, Medical 
Director, Eastman Kodak Company, Roch- 
ester, New York. 

“Air-borne Infection and Disinfection in 
Air Conditioning’—W. F. WELLS, Uni- 
versity of Pennsylvania, Philadelphia. 

“Variation in Bacterial Population in 
Certain Ventilating Systems”"—A. HOL- 
LAENDER, Ph.D., National Institute of 
Health, Bethesda, Maryland. 


EDNESDAY Evening—May 7, 1941— 
Banquet: 

Presiding: DR. DANIEL L. LYNCH, 
and MR. WARREN A. COOK. 

“The Role of Industrial Medicine and 
Industrial Hygiene in National Defense” 
—DR. IRVIN ABELL, Chairman of Health 
and Medicine Committee, Federal Secur- 
ity Agency, Washington, D. C. 

“Noise and Hearing’”—V. O. KNUDSEN, 
PhD., Dean of the Graduate School, Uni- 
versity of California, Berkeley. 

Presentation of the William S. Knudsen 
Award for the Year 1940-1941 by MR. H. 
W. ANDERSON, General Motors Corpor- 
ation. 

Acceptance of the Award by R. R. 
SAYERS, M.D., Director of the United 
States Bureau of Mines. 


Thursday—May 8, 1941 
ORNING Session—Co-Chairmen: DR. 
J. J. WITTMER, American Associa- 
tion of Industrial Physicians and Sur- 
geons, and T. F. HATCH, American In- 
dustrial Hygiene Association. 
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“Design of Lateral Exhaust Hoods for 
Industrial Gases, Vapors and Fumes’’—L. 
SILVERMAN, Harvard School of Public 
Health, Boston. 

“Ventilating for Electroplating Opera- 
tions’”—A. D. BRANDT, Sc.D., National 
Institute of Health, Division of Industrial 
Hygiene, Bethesda, Maryland. 

“Bacteria in Air and Disinfection”—A. 
E. WILLIAMSON and H. B. GOTAAS, 
Department of Sanitary Engineering, 
School of Public Health, University of 
North Carolina, Chapel Hill. 

“Local Cooling of Workers in Hot At- 
mospheres”—F. C. HOUGHTEN, Ph.D., 
American Society of Heating and Venti- 
lating Engineers, Pittsburgh. 

“Radiant Cooling’—C. P. YAGLOU and 
O. SCHNEIDER, M.D., Harvard School of 
Public Health, Boston. 

“Comparison of Quick Methods for 
Quantitation of Impinger Samples of 
Granite Dust” — C. L. POOL, Rhode Is- 
land State Department of Health, Provi- 
dence, Rhode Island. 

“An Immersion Method for the Rapid 
Approximation of Quartz in Granite’— 
W. B. WARDLOW, Texas State Board of 
Health, Austin. 

“Use of X-ray Diffraction Equipment to 
Determine Silica in Dust Exposures’”—J.. 
W. BALLARD, Ph.D., U. S. Bureau of 
Mines, Pittsburgh, Experiment Station. 


Tat Afternoon—May 8, 1941: 
Co-Chairmen: DR. E. C. HOLM- 
BLAD, American Association of Industrial 
Physicians and Surgeons, and F. A. 
PATTY, American Industrial Hygiene As- 
sociation. 

“The Effects of the Inhalation of Dusts 
Encountered in the Chrome Brick Indus- 
try’”—DR. W. B. FULTON and F. E. BUT- 
TERS, Division of Industrial Hygiene, 
Pennsylvania Department of Health, Har- 
risburg. 

“Engineering Survey in Tri-State Lead 
and Zinc Mining District”’—E. C. WAR- 
KENTIN, Oklahoma State Department of 
Health, Division of Industrial Hygiene, 
Oklahoma City. 

“Industrial Hygiene Control on Tunnel 
Construction in Hydro-Electric Projects 
in Western North Carolina’”—M. F. TRICE, 
Industrial Hygiene Engineer, Division of 
Industrial Hygiene, North Carolina State 
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Board of Health, Raleigh, North Carolina. 

“Etiological Aspects of Particle Size in 
Quartz Dust”—B. D. TEBBENS and R. Z. 
SCHULTZ, M.D., Harvard School of Pub- 
lic Health, Boston. 

“Particle Sizes of Dust as Found in 
Various Industries”—C. E. BROWN, Sc.D., 
and H. H. SCHRENK, Ph.D., U. S. Bureau 
of Mines, Pittsburgh Experiment Station, 
Pittsburgh. 

“Animal and Petrographic Studies on 
Tale Dusts’—C. WILLIAMS, Ph.D., Lib- 
erty Mutual Ins. Co., and R. SCHULTZ, 
M.D., Harvard School of Public Health. 

“Fuller’s Earth as a Cause of Pneumo- 
coniosis’—DR. W. D. McNALLY, Con- 
sulting Toxicologist, Chicago. 

“Silicosis Among Naval Foundry Men” 
—DR. E. W. BROWN and DR. W. E. 
KLEIN, Medical Corps, U. S. Navy. 


HURSDAY Evening—May 8, 1941: 
DR. WILLARD MACHLE presiding. 

“Review of Industrial Hygiene Progress 
During 1940"—WARREN A. COOK, Presi- 
dent, American Industrial Hygiene Asso- 
ciation. 

“Claims of Industrial Poisoning’’—P. N. 
HARGER, Ph.D., Prof. of Biochemistry 
and Toxicology, University of Indiana 
School of Medicine, Indianapolis. 

“Carbon Disulfide and Hydrogen Sul- 
fide Exposures in the Synthetic Sausage 
Casing Industry’”—DR. MILTON H. KRO- 
NENBERG, KENNETH MORSE, MS., 
ALFRED SETTERLIND, M.S., Division cf 
Industrial Hygiene, Illinois State Depart- 
ment of Public Health, Chicago. 

“Sampling and Determination of Alde- 
hydes’”—E. C. BARNES and H. W. 
SPEICHER, Industrial Hygiene Labora- 
tory, Westinghouse Electric and Manufac- 
turing Company, East Pittsburgh. 

“The Absorption and Elimination of 
Noxious Vapors” — H. W. HAGGARD. 
M.D., Director of Laboratory of Applied 
Physiology, Yale University, New Haven. 


Friday—May 9, 1941 


ORNING Session—D. E. CUMMINGS, 
presiding. 
“Dermatitis Control in a Mass Produc- 
tion Industry”—T. F. MOONEY, Ford Mo- 
tor Co., Dearborn, Michigan. 
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“Sporotrichosis as an Occupationa) pj- 
sease Among Florists’”—DR. L. W. SPoL. 
YAR, Indiana State Board of Health, In. 
dustrial Hygiene Division, Indianapolis 

“A Statistical Approach in the Study of 
Hematologic Data from Some Common 
Solvent Exposures”—DR. J. H. STERNER, 
Eastman Kodak Co., Rochester, New York. 

“Recovery Following Exposure to Ben- 
zol”—L. J. GOLDWATER, New York Uni- 
versity, Department of Preventive Medi- 
cine, New York City. 

“Electric Arc Welding, Coated Rods’— 
DR. C. P. McCORD, DR. S. F. MEEK, and 
G. C. HARROLD, Ph.D., Industrial Hy- 
giene Laboratories, Chrysler Corporation, 
Detroit. 

“Gases, Fumes and Vapors from Coated 
Welding Rods’—B. D. TEBBENS and 
PHILIP DRINKER, Harvard School of 
Public Health, Boston. 

“Trends in Occupational Disease and 
Industrial Hygiene” — H. B. MELLER, 
Sc.D., and F. S. MALLETTE, Air Hygiene 
Foundation, Mellon Institute, Pittsburgh. 

“The Human Eye and Its Protection in 
Industry”"—W. H. LEHMBERG, Sc.D, 
American Optical Company, Southbridge, 
Massachusetts. 


| eee! Afternoon—May 9, 1941: 
G. C. HARROLD, Ph.D., presiding. 

“Controlled Radium Hazards’ — FRED- 
ERICK FLINN, Ph.D., Columbia Univer- 
sity, New York City. 

“Some Recent Observations on Phos- 
phorus and on Ammonium Nitrate Toxi- 
cology”—R. B. L. FLEMING, Tennessee 
Valley Authority, Wilson Dam, Alabama. 

“Biochemical Study of Carbon Bisul- 
fide”’-—R. W. McKEE, Ph.D., Harvard 
School of Public Health, Boston. 

“Toxicity of 1-1 Dichlor-l-nitroethane” 
—DR. WILLARD MACHLE, Kettering 
Laboratory of Applied Physiology, Uni- 
versity of Cincinnati. 

“Acute Toxic Effects Upon Experi- 
mental Animals of Methyl, Ethyl and 
Butyl Methacrylates’—WILHELM DEICH- 
MANN, Ph.D., Kettering Laboratory of 
Applied Physiology, University of Cin- 
cinnati. 

“Toxicity of Methyl 
FREDRICK, Ph.D., Industrial 
Bureau, Detroit. 


Silicate’—W. G. 
Hygiene 


Monday—May 5, 1941 


HE opening sessions on Monday, May 5, were held 

at Mercy Hospital under the chairmanship of Dr. 

JoHN P. GRIFFITH. Preliminary to the sessions, 
PrESIDENT DanreL L. Lyncu made the opening remarks, 
introducing Dr. W. H. Rosrnson, the Chairman of the 
Arrangements Committee, after which the meeting was 
turned over to Dr. GrirritH who presided. 


Varicose Veins as an Industrial Hazard 


R. JOHN P. HENRY, in discussing “The Role of 

Varicose Veins as an Industrial Hazard,” described 
his experiences in many types of cases, illustrating his 
remarks by lantern slides. 

Anatomy and physiology of the veins was reviewed by 
showing a number of diagrams, of both deep and super- 
ficial venous circulation. The speaker believed that there 
was no stronger single factor in the cause of these diffi- 
culties than heredity, although infection, fractures, burns, 
and pregnancy must be taken into consideration; anything 
that damages the walls of the superficial veins causing a 
stretching of the walls and then a stasis, and therefore an 
improper exchange of oxygenated blood, finally producing 
edema—must be considered as important. 

Three types of cases were described in detail: (1) if 
the individual has no edema and there is no phlebitis, 
there should be no difficulty in employment, even if the 
veins are dilated (this is the so-called pseudo-varicose 
vein type); (2) when there is phlebitis, if there is no 
edema and no increase in the leg measurement, and if 
there is no temperature, it seems best to try out the 
individual in employment; and (3) if there is swelling, a 


tendency to cellulitis and thrombophlebitis, the individual 
should not be employed unless properly treated and the 
condition controlled. There are instancés of pronated 
feet, in which changes are observed which are not due to 
venous stasis; in such cases, the posture of the feet should 
be controlled. 

In summary, it is stated that one must consider well the 
venous function; the factors of inflammation and cellu- 
litis must also be kept in mind and proper methods in- 
stituted. Ambulatory treatment was particularly stressed 
and the reduction of accidents emphasized as an important 
beneficial result in properly managed cases. 

The paper of Dr. Henry was discussed by Drs. D. B. 
Lowe, of Akron, Ohio, and A. K. Harcourt, of Indian- 
apolis. 


Intrinsic Injuries of the Knee Joint 


R. PAUL R. SIEBER limited his discussion of “In- 
trinsic Injuries of the Knee Joint” to a consideration 
of acute injuries. The knee joint really rivals the back 
in giving us difficulty in industry. Injuries may occur 
to the pads of fat and the cartilages; there may be joint 
changes and osteochondrosis, and there may be arthritis. 
The joint is ill-adapted to twists and strains, being a 
combination of a hinge and sliding type, as well as a 
weight-bearing joint. Due consideration must be given 
to the lateral and crucial ligaments and the semilunar 
cartilages, in cases of injury. 

Injuries to the lateral ligaments by stretches or tears 
are six times more frequent than injuries to the external 
ligaments; operation may not be necessary unless the tear 
is complete, which is not usual. 
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Tears of the crucial ligaments are not frequent, but 
are frequently associated with fractures. The speaker 
had never been able to suture a torn ligament success- 
fully, but advises trimming out the torn edges. 

The semilunar injuries and the internal ligaments are 
injured five and a half times more frequently than the 
external ligaments; the most constant sign of injury here 
is the inability to extend the knee fully without pain. 

Operative treatment is usually the most satisfactory, 
although the most unsatisfactory results are the articular 
changes. A posterior moulded splint is used for the first 
48 to 72 hours. Active knee bending and contraction of 
the muscles are encouraged as early as possible. 

Of 118 cases in which the joint was opened and ex- 
plored, there were 92 cases without infection and there 
were 19 recurrences. 

In conclusion, it appeared that the internal ligaments 
are the ones which are most frequently injured; conserva- 
tive treatment can be tried, but early exploration is the 
most satisfactory; return to work is slower after the fifth 
decade of life. 

Dr. SIEBER’s Paper was discussed by Dr. Loyat SnHoupy, 
of Bethlehem, Pennsylvania, and Dr. C. F. N. Scuram, of 
Kingsport, Tennessee. 


Trauma of the Heart 


R. WILLIAM MULLINS presented the 
“Trauma of the Heart.” 

The most frequent injury is rupture of a valve cusp, 
of which there have been 20 cases. This injury is dif- 
ficult to diagnose, is accompanied by a loud mumur which 
is usually aortic and there is usually present a diastolic 
thrill. Heart failure quite often accompanies this con- 
dition. Another type is rupture of the aorta and a dis- 
secting aneurysm, in which there may have been a 
history of a heavy blow on the chest. 

More important is haemopericardium; a crushing injury 
is frequently associated here and recognition of the con- 
dition is very important. The signs are not striking: 
there is enlargement of the cardiac dullness and progres- 
sive weakness. Prompt treatment will save life in 
these instances. 

In discussing the relationship of trauma to heart in- 
juries, real injuries are low in incidence and alleged in- 
juries are high in incidence. This is true especially of 
coronary disease, of which less than 1% is really related 
to strain or injury (thrombosis usually takes place during 
a resting period). 

In conclusion, Dr. Muturms thought that the worker 
is to be considered safe after his recovery, if he is on a 
job which is not hazardous to himself or to others. 

Dr. RicHarp J. Smmon, in continuing the discussion as 
a co-speaker on the same subject, stated that occlusion 
may be due to atherosclerosis, thrombosis, syphilis, or 
embolus from a valve. Usually the left descending ar- 
tery is the one most affected and the age incidence 45 
to 65 years. 

It should be emphasized that thrombosis is not neces- 
sarily equivalent to occulsion. 

Patterson’s work of 1936 was emphasized, and it was 
shown that the principles were verified by clinical ex- 
periences since that time. A series of colored sketches 
depicting these changes were shown, demonstrating that 
vascularization of the intima is one of the most important 
principles in the pathological picture. From a thickening 
of the intima there occurs a softened atheroma; there is 
an increased blood pressure in the capillaries and a loss 
of rigidity of supporting tissues, permitting a rupture; 
the intima is destroyed in certain places and provides a 
location for thrombus formation. 

The presentations of Drs. MuLurns and Srmon were 
discussed by Drs. W. A. Sawyer, LEvERETT D. BRIsToL, 
C. F. N. Scuram, Loyat SHoupy, and G. R. KNowLeEs. 


subject 


Psychoneurosis as a Compensatory Problem in Industry 


D® GEORGE J. WRIGHT concluded the morning ses- 
sion, presenting “Psychoneurosis as a Compensatory 
Problem in Industry.” 

This is an important and complex subject, of which 
there have been many cases illustrative, and on which 
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there is enormous literature. We are especially con- 
cerned with the truth in the very beginning. It so hap- 
pens that in many instances we cannot help the plaintiff 
very much because one’s opinion is always disputed and 
the lawyers think it useless. 

Some of the things that we do know are the number of 
persons who develop neuroses — what variations occur in 
the period of recovery — and the effect of settlement. 

Comparisons were made by a number of case histories, 
of a law student, a steel worker, and a ball player, who 
suffered severe injuries but who had no difficulty in 
finally getting back to work, emphasizing the importance 
of intelligence associated with good motives for working, 
which may be called “the will to work.” A number of 
other cases were cited in which the inherent weaknesses 
of the individuals came to the front and caused difficul- 
ties. Such weaknesses date back to adjustments to par- 
ents, sex, and social and economic factors. Many of these 
persons go along well when things are “rosy,” but may 
“fly off’ at the slightest provocation. 

Associated in the injury picture are insurance com- 
panies, patients, relatives, doctors, lawyers, and involved 
is a terrific gamut of controversy, together with delay. 
Usually there is no neurosis developing if there is a 
permanent and total rating given in the beginning. 

The question arises as to what to do. A careful history 
should be taken, including all happenings and events, 
in the language of the patient, emphasizing his relation to 
others. A careful examination must be made and every- 
thing possible must be done. An honest opinion must 
then be rendered. A prognosis is difficult, but it can be 
made on the basis of assets and liabilities of the person- 
ality involved. Treatment is most difficult. The speaker 
himself stated that most cases are sent to someone else 
and not treated by him, although some are accepted on 
trial for several weeks, and then if they do not get along, 
they are transferred to some other therapist. 

It is believed that there is much exaggeration, but little 
real malingering. Prevention consists in the use of 
means of picking out certain types, but this involves 
much time and money and is very often not considered 
feasible. It would help a great deal if there were perfect 
coordination between the physicians and the insurance 
carriers in providing professional service of the very best. 

The presentation of Dr. Wricut was discussed by Drs. 
E. C. Hotmsiap, Loyat SHoupy, Jupson C. FisHer, Mc- 
IvER Woopy, and FREDERICK SLOBE. 


R. W. S. McELROY, of the University of Pennsylvania 

Medical School, in beginning the Monday afternoon 
session, explained the development of the course in in- 
dustrial hygiene at that institution and introduced the 
first speaker. 


Chemotherapy in Pneumonia 


R. JOHN M. JOHNSTON presented the subject 

“Chemotherapy in Pneumonia.” This report was 
given with especial reference to the research and clinical 
work with the compound hydroxyethylapocupreine. The 
studies were made at Mercy Hospital and also with Drs. 
McLavucHLiin and Kretcuer, at Mellon Institute. 

Reviewing the work on similar compounds, the first 
work was done in Germany with optochin. The work 
began here in 1935, really before work on salphapyridine. 
The hydroxy compound was used in 600 patients and 
eight papers have been published, several by the Mellon 
Institute. The laboratory experience indicates very 
definite efficiency of this group of drugs in the inhibition 
of growth of organisms. The toxicity of the compounds 
decreases in the following order: optochin, quinine, 
hydroxyethylapocupreine. This substance must be used 
parenterally. Protection seems better in the hydroxy 
compound than in sulphapyridine, but apparently the re- 
sults are really about equal. 

Clinically, the use of the hydroxy compound is most 
satisfactory of the compounds in the series. In this 
group, the use was limited to persons over 15 years of 
age with mixed infection types; the death cases in 48 
hours were excluded from the results of the series; there 
were no postoperative or obstetrical cases included. 

It is interesting to note that the pneumonia rate in 
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Pittsburgh is double the New York rate and the highest 
of any in the country. There was a considerable drop 
in 1938-39 when these drugs were available. 

An analysis of the five-year experience (1935-1940) 
shows a reduction in all types of cases, the total (48 to 
24% mortality reduction) the bacterial cases (81 to 57%) 
and the non-bacterial cases (28 to 11%). 

An important point to remember is that experience 
shows that those getting treatment on the third day 
showed the most favorable reduction in mortality. 

Responding also to this same type of treatment are the 
pneumococcic conjunctivitis, pseudo-membranous pharyn- 
gitis, and the pneumococcic empyemas. 

In conclusion, the hydroxy compound is of a low type 
of toxicity and does not damage the eye as other com- 
pounds have; it is safer in general than the sulpha com- 
pounds, although similar results with sulphapyridine 
have resulted; it can also be used in conjunction with 
this type of chemotherapy; selection of cases is highly 
important — one must be sure that the seriousness of the 
infection justifies the treatment, that the invading or- 
ganism can be properly influenced and, finally, one must 
use the least toxic of the compounds available. 

Dr. JOHNSTON’S paper was discussed by Drs. Joun P. 
GriIFFITH, HAROLD VONACHEN, A. W. Cotcorp, and Drs. 
McKIntey and OLIver. 


Acute Trauma: Abdomen 


R. H. H. DONALDSON spoke on “Acute Trauma: 
Abdomen.” 

The important things to remember are hemorrhage, 
peritonitis, and obstruction. The first few hours should 
be reserved for diagnosis, and blood pressure and pulse 
readings should be taken constantly. A very careful 
history of the injury should be obtained. Low blood pres- 
sure may be an important point in treatment. There 
should be a systematic abdominal and chest examination. 

Inspection reveals little usually (all puncture wounds 
should be explored); light palpation gives the best results, 
and also auscultation may be very valuable in diagnosis. 
There may be deep lesions with only slight superficial 
evidence of injury. Free blood in the abdomen may pro- 
duce pain and symptoms similar to peritonitis. There are 
many organs to be considered and therefore, it is neces- 
sary to make a systematic check. 

In a discussion of diaphragmatic hernia, the importance 
of which was emphasized, it was recommended that an 
x-ray of the chest be taken in these cases. 

In conclusion, it was emphasized that hemorrhage pro- 
duces a dilution of the blood, whereas shock produces a 
concentration of the blood, therefore the importance of a 
blood examination for this point. Conservatism is not 
recommended in these cases, as the usual routine. 


Low Back Pain 


R. JOHN W. FREDETTE, in classifying “Low Back 

Pain,” stated that it may be postural, due to trauma, 
infection, senescence, congenital anomaly, neoplasms, or 
neurologic. 

An accurate history with a neurological opinion is ad- 
visable. An adequate examination with the patient in 
standing, sitting, and lying positions, going over particu- 
larly painful points is essential. 

Various signs were mentioned as important, among 
them those of Smith-Peterson and Kernig. Other signs 
were mentioned and some of them were said not to be 
well understood. 

An important point is unequal length of the legs, be- 
ginning from %4 of an inch upward. An important pro- 
cedure is the fluoroscopic examination with measurement 
of the tilting of the pelvis. X-ray, both antero-posterior 
and lateral, is a necessity. 

It has been found that sacralization is rather frequent. 
Inflammation or carcinoma of the prostate may be an 
interfering condition. 

In acute strains, it is the custom to anesthetize and put 
on a form of plaster cast. The more severe cases are 
sent to the hospital and put on a board in extension. 

Braces should certainly be limited in use and returned 
to the physician. Corrective posture exercises and elim- 
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ination of foci of infection are often of much importance. 

Injections of lumbar 1 and lumbar 2 give striking re. 
sults which are sometimes permanent and sometimes tem- 
porary. The technique was described in detail, using 
novocaine or alcohol one to three. 

Manipulation is valuable when properly done and done 
along with other procedures. 

There is no rule on return to work. Each case must be 
individualized. Exostoses are observed many times, but 
are very often not important. Poor posture is an item 
to be considered; emotional instability is the real risk. 

Dr. FLoyp H. Bracpon, in completing the discussion on 
“Low Back Pain,” stated that protruding discs and hyper- 
trophy of the ligamentum flavum account for about 2% 
of cases. These are frequently seen together and produce 
an hour-glass constriction of the cord. Ninety percent of 
these occur at lumbar 4 and lumbar 5 and there may or 
may not be a history of injury. There is a pain in the 
back and down the thigh, the pain is of periodic character. 

In these cases, about 10% have no abnormal findings. 
In about 78% of the cases straight leg-raising was af- 
fected, 70% had unilateral sciatic pain, 16% had bilateral 
sciatic pain, 60% showed a loss of ankle jerk, and in 70% 
of the cases the spinal fluid demonstrated an increase in 
the total protein content. 

Slides were used to demonstrate the use of lipiodol and 
air injections. Lipiodol is injected on a tilt table. There 
is no real trouble in the use of this substance, but law 
suits have followed its use, so the authors switched to 
the use of air. However, it must be borne in mind that a 
negative air study means nothing, and one must check 
by lipiodol. 

The presenations of Drs. FrREDETTE and BRAGDON were 
discussed by Drs. ApoL.PH KAMMER, WARREN PAYNE, and 
GEorGE J. WRIGHT. 


Treatment of Fractures of the Pelvis 


Ty GROVER C. WEIL presented a study of 260 cases 
of fractures of the pelvis, in talking on the subject of 
“Treatment of Fractures of the Pelvis.” It is said that 
this type of fracture constitutes about 3% of all fractures. 

On account of the improvement in first aid measures, 
the mortality in this type of fracture has decreased pro- 
gressively since 1890 from 87% to 48% and at present to 
38%. 

A detailed consideration was given to the anatomy of 
the pelvis and the mechanics of the structures. 

The most diagnostic procedure is the yielding sensation 
felt by lateral compression of the hip joint. 

One must always keep in mind the possibility of shock, 
the inability to void urine, and the possibility of extra- 
vasation of urine. A complete x-ray study is necessary. 

Fracture of the sacrum is rather infrequent. 

The most important point is first aid support, next is the 
examination and suspension in a hammock. There must 
be restriction of fluids and the use of sedatives. 

One can be guided very much by the x-ray findings in 
more severe cases. 

Complications are shock, ileus, hemorrhage, and rupture 
of the rectum or bladder, or both. Various other condi- 
tions were considered as less frequent or possibly dis- 
abling. 

Slides were used in showing a number of cases and the 
conclusions were that this type of fracture is a major 
surgical problem, in which first aid is very important, 
early recognition vital, and proper alignment necessary 
— for good results. 


Management of the Complications of Fractures 
of the Pelvis 


R. E. J. McCAGUE completed the clinics at Mercy 

Hospital in the first day of the convention by speak- 
ing on the subject “Management of the Complications of 
Fractures of the Pelvis.” 

Statistics, on slides, showed that between 1905 and 
1940 there has been an increase of ruptured bladder and 
urethra with reference to industrial cases. 

During the past 34 years there have been 726 cases 
with an average age of 34 showing an intrapelvic rupture 
of the urethra, which is most common in miners. 
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Slides were also used to bring out the important points 
in diagnosis and symptomatology. About 28% of these 
cases die of shock. 

In considering management, shock, extravasation of 
urine, infection, mutilating injury, and rationalization of 
treatment with prevention of dangerous complications, 
preservation of the urethra, and restoration operations 
were the principal points. It is important not to forget 
adequate drainage of the spaces in the pelvis. 

Troublesome postoperative complications may be stric- 
ture (for which dilatation of the urethra must be con- 
stantly done) and tendency to stone (here the pH of the 
urine must be kept down). 

Finally, the speaker mentioned briefly his experience 
with straddle injuries, and cases of calculosis of which 
he had seen 10, giving the treatments and results of nine 
recoveries and one death. 


Tuesday—May 6, 1941 


5 be session was the official opening of the Convention 
with Dr. T. Lyte Hazwerrt presiding. 

The invocation was by the Rev. B. Ruopes, Asst. Pastor 
of the First Presbyterian Church. 

Addresses of Welcome were given by the HONORABLE 
CorneLius D. Scutty, Mayor of the City of Pittsburgh, 
Dr. FREDERICK JAcosBs, President of the Allegheny County 
Medical Society, and Dr. A. H. Stewart, Deputy Secre- 
tary of Health of the Commonwealth of Pennsylvania. 

Responses were made by Dr. Dantet L. Lyncu, Presi- 
dent of the AMERICAN ASSOCIATION OF INDUSTRIAL PuHysI- 
CIANS AND SuRGEONS, and Mr. Warren A. Cook, President 
of the AMERICAN INDUSTRIAL HYGIENE ASSOCIATION. 


The President’s Address 


| pet ee these opening exercises came the Annual 
President’s Address by Dr. DANntet L. Lyncu, President 
of the AMERICAN ASSOCIATION OF INDUSTRIAL PHYSICIANS 
AND SURGEONS. 

Dr. Lyncu said in part, that the Association had its 
birth in the “shadow of a great war,” and now again we 
are in the midst of rearmament. The spirit of the 
pioneers of 1916 (date of the founding of the Association) 
was mentioned; then it was that CrowpeEr, GEIER, HARVEY, 
PENBERTHY, SAWYER, SELBY, SHOUDY, WATSON, and many 
others had realized that the human tools are the most 
important. 

Workmen’s compensation laws had been a stimulus to 
the work of the Association, but the ideals of the group 
were much further ahead. Sometimes the cost of serv- 
ice to industry has been questioned, but it will be re- 
called that a great industrialist said only last fall in 
Chicago, “any industry that can afford to stay in business 
can afford a medical department.” (Mr. B. C. HEaAcock, 
President of the Caterpillar Tractor Company, Peoria, 
Illinois.) 

The Association has rapidly grown from 257 in June, 
1935 to approximately 1300 at the present time, with 12 
component societies scattered throughout the country. 

The evolution of the industrial health program is in- 
teresting: nourished in the field of traumatic surgery, 
embracing accident prevention as a natural corollary, it 
has widened to include occupational diseases, preplace- 
ment and periodic examinations, and now, all the bene- 
fits of preventive medicine and industrial hygiene. It is 
interesting too to note that all the essentials were recog- 
nized by Ramazzini in the 17th century. 

The field for extension of this work is unbounded, and 
the various agencies were mentioned. The survey by the 
American Medical Association showed that 4,089 of 
175,000 physicians were experienced or engaged in indus- 
trial medical work. But it must be said that the programs 
in the smaller industrial groups are generally inadequate. 

Component societies of the Association were organized 
because of the inability of many to attend the annual 
meetings. Such component societies should receive help 
from the parent group in elevating the standards of health 
work. In this, is should be recognized that the function 
and duty of every physician in industry is to correlate 
and supervise all related activities as being responsible 
for employee health. 
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In connection with our defense work, it should be 
remembered that the workers’ physical and mental fit- 
ness will determine the effectiveness of our other defense 
efforts. Mr. Wiiti1am S. KnupseEn has asked us to save a 
billion man-hours during the next 27 months—this is 
only a portion of the 3% billion man-hours equivalent 
lost by accidents in 1940 (in 27 months); there were 2% 
billion man-hours lost from non-occupational diseases. 

It is necessary that we study the defects of the 40% 
draft rejects; we should investigate the problems of tuber- 
culosis, venereal disease, fatigue, and community health. 
The problems of the older workers, in the face of a rising 
age in industry, are also vital. The 20 to 30% group 
of those who are emotionally unstable is another outlet 
for our efforts. 

In conclusion, we must pledge ourselves to this cause— 
that no blood is spilled nor tears shed where it can be 
prevented. 


Some Practical Results of Physical Examinations 


|B ge A. J. KAMMER opened the technical program in 
presenting “Some Practical Results of Periodic 
Physical Examinations.” This paper was restricted to 
the so-called practical results of examinations at one in- 
dustrial clinic of one plant. Practical results were de- 
fined as advantages to the employee, employer, or ex- 
aminers, or such results as are measureable. 

The examination routine was that of Donald E. Cum- 
mings which had previously been established through the 
industrial survey work of the Saranac Laboratory, Sara- 
nac Lake, New York. This included x-ray film of the 
chest, hemoglobin estimation, white blood cell count and 
differential, red blood cell sedimentation rate, flocculation 
test for syphilis, vital capacity, and urine examination 
for albumin and sugar. A minimum of 20 minutes was 
allowed for the examination proper. 

This examination has discovered most types of chronic 
illness and also conditions influencing compensation 
problems, such as impaired vision and hearing, focal in- 
fection, syphilis, hernia, and impaired joint motion. Sev- 
eral limitations of the technique have been emphasized, 
such as the identification of early cancer, symptomless 
coronary disease, and precise abdominal diagnosis. 

Of the first 15,000 employees reported upon, 8,085 were 
applicants and 6,915 were employees already on the pay- 
roll. 

In the employees, 243, or 3.5%, showed major defects, 
principally cardiovascular disease, impaired vision, am- 
putations, and tuberculosis; most of these were placement 
problems. 

Among some of the results were problems which merit- 
ed special consideration, such as hernia, visual defects, 
syphilis, and tuberculosis. 

Of the 300 cases of hernia, most were permitted to stay 
at work, some with and some without trusses. These 
men were repeatedly checked from time to time and sev- 
eral have had operations. 

Approximately 20% of the persons examined had visual 
defects requiring glasses at work. These individuals were 
coded and were supervised by the foremen constantly. 

Over 300 cases of syphilis have been discovered, most 
of these latent in type. These have been referred to the 
proper places for treatment. Obviously, much time has 
been used in the follow-up, since the employees are scat- 
tered over a large area, and the end results cannot be 
evaluated for some time to come. 

Among all persons examined, there were 653 cases of 
tuberculosis, of which over 100 were thought to be active 
or probably active; an additional 100 persons needed 
clinical supervision. The principle has been adopted that 
any applicant with any amount of reinfection type of 
tuberculosis has been rejected. Close supervision ‘of the 
employed group has been possible with fine cooperation 
on the part of the supervisors. 

An accurate prediction of death has been possible in 
five cases, one of which died at work without any ques- 
tion of occupational influence. There were also several 
missed cases of predicted death. 

One of the precise results coming out of this work has 
been the gradual development of knowledge of industrial 













Page 292 


medicine and hygiene of the plant, the checking of the 
working environment with clinical effects in borderline 
exposures, and the immediate control of frank hazards. 

Another interesting result is that in 482 cases of syphilis 
(repeated positives) only 11, or 2.28%, gave a venereal 
history at the time of examination — it is believed that 
questions relative to a history of venereal disease might 
well be dropped from the history form. Suspicious 
physical signs were exhibited by 82, or 17%, whereas 
80.7% of the diagnoses were made by confirmatory sero- 
logical tests. 

In a review of 138 cases of active tuberculosis, which 
were diagnosed on the first examination, all had had 
x-ray films of the chest. Of these, only 31, or 22%, ad- 
mitted symptoms; 28, or 20%, showed physical signs; 
whereas 69, or 50%, showed sedimentation rates greater 
than 10 mm. and/or positive sputa. The significant point 
here is that 42% of active cases would have been missed 
if all persons had not been x-rayed. In this experience, 
if all with sedimentation rates greater than 20 mm. per 
hour were x-rayed, one-third of all active cases would 
be discovered—this exceeds the value of a history or ex- 
amination. It is recognized that the sedimentation rate 
is not significant, but when followed up by other tests, 
it is the most valuable single laboratory procedure and 
is also most reasonable in cost and most easily performed. 

Another thought growing out of this experience is that 
an optimum period for re-examinations should be devel- 
oped; it is the present impression that five years is too 
long, even in the younger age groups. Illustrating this 
interval, mention was made of the development of two 
active cases of tuberculosis, in three and three and a half 
years respectively since the last examination. 

In summary, a routine has been described which dis- 
covers most cases of chronic illness in industrial em- 
ployees; the routine fails, however, to diagnose correctly 
chronic gastro-intestinal disorders and symptomless coro- 
nary disease. It forms, however, the starting point for 
(1) replacement in hazardless jobs; (2) corrective meas- 
ures, such as glasses; (3) supervision and early treatment 
of syphilis, tuberculosis, cardiovascular disease; and (4) 
accurate information on health hazards of different jobs 
—when such hazards are borderline in type, repeated 
examinations are indicated. 

Dr. C. D. SEe.By, in opening the discussion of Dr. KAM- 


MER’s presentation, asked how such a program in indus-’ 


try could be justified financially. He then enumerated 
experiences in his own organization which showed such 
justification in terms of human values. For instance, 
there was a case of tuberculosis discovered in a New 
Jersey plant and the man has been put on treatment in 
time so that his health can be conserved. A letter of 
thanks was received from his wife for exerting such care 
in a pre-employment examination and discovering the 
condition in time. 

Another instance was that of a survey of a plant in 
Indiana where there were no active cases of tuberculosis 
found. A memorandum on this report went forward 
finally to the desk of the Chairman of the Board. 

The syphilis rate has been reduced from 3% in the 
whole organization to 0.1%. A memorandum again of 
this report went forward and also was carried clear 
through to the office of the Chairman of the Board. 

Dr. Setsy believed, in closing his discussion, that as 
long as physicians in industry showed such results we 
do not have to justify such programs on a dollar and cents 
basis. The justification is rather in terms of humanity. 


Relation of Trauma to Disease 


R. A. H. COLWELL spoke next on the “Relation of 

Trauma to Disease.” This relationship was recog- 
nized in ancient times, but is more important in the in- 
dustrialization of today. The subject is large but still is 
in a formative state, although rapidly expanding. How- 
ever, there is still much theorizing. 

Certain postulates have been established. being only 
guides for orderly thinking. There is a small field where 
the relationship is definite, a larger one where it is un- 
certain, and also a large one where the relationship is 
possible or probable—hence the indications for more re- 
search. 
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The subject is too large to be embraced by the experi- 
ence of a single physician. The internist has an impor- 
tant part to contribute. We must recognize great varia- 
tion in the neurotic reaction to injury (case illustrations 
were given of such reactions). 

Certain physical stigmata are usually present in those 
who have a high potential for neurotic reaction to injury 
(such as variability of pulse and blood pressure—inccn- 
stant flushing of skin of face, neck and upper anterior 
portion of the chest — excessive axillary and palmar 
sweating—exaggeration of reflexes and slight elevation 
of temperature). 

The degree of aggravation of pre-existing disease by 
trauma is almost as difficult to determine as the degree 
of neurotic reaction. The patient is beset by a train of 
events and symptoms which are only obvious to him 
after the injury; the difficult cases in this region are 
coronary or cerebral thrombosis or hemorrhage while at 
work. The difficulties are especially apparent if hard 
manual effort is involved. 

Case histories were given as examples of the above 
principles with emphasis on the need of more informa- 
tion on the relationship between coronary disease and 
effort. 

In conclusion, it was stated that although a complex 
subject and an old one, it is an open field for research 
and shows great promise for the future. 

Dr. FREDERICK W. SLosE, in discussing the presentation 
of Dr. CoLtweELL, summarized points with relation to 
trauma, particularly with reference to cancer, diabetes, 
syphilis, tuberculosis, the circulatory system, lungs, acute 
local lymphadenitis, perianal abscess, ruptured peptic 
ulcer, and other viscera, acute inflammatory orchitis, and 
epididymitis, subdural hematoma, and finally hernia. The 
discussant gave a brief resume with reference to these 
various topics, including his own experience and that of 
others with respect to the relationship of trauma and the 
disorders named. 


Contact Dermatoses 


R. W. H. GUY concluded the morning session, speak- 
ing on the subject “Contact Dermatoses.” 

A number of case histories were given, with the aid of 
lantern slides showing the lesions on the skin, involving 
industrial exposure to many varieties of substances and 
also the use of patch tests in the identification of sensi- 
tivity of the individuals involved. 

An important point to remember in the beginning is 
that in a group of lesions produced by variuos external 
irritants, the lesions are not distinguishable from each 
other on the basis of the character of thé lesion itself 
nor always on the basis of the character of the irritant. 
For example, there was the case of a man having derma- 
titis on the face, forearms, and hands, which had per- 
sisted for 12 years. The condition cleared up when he 
was away from his work, but promptly returned when 
he went back to work. The use of the patch test deter- 
mined that he was sensitive to ordinary house dust. 

Usually the hands are involved on the dorsal surfaces; 
this principle was illustrated by slide showing dermatitis 
of the dorsal surface of the hands from paint, varnish, 
lacquer, cement and dry lime. 

In using the patch test, it is important to remember 
that an attempt should be made to approximate the con- 
ditions under which the patient has contacted the ma- 
terial, although this is not always possible. It is like- 
wise good procedure to apply the patch test on some part 
of the body that approximates the texture of the skin 
affected by the original dermatitis. Non-hairy surfaces 
should be selected. Patch tests are left in place for vary- 
ing lengths of time, depending upon the type of the irri- 
tant and the type of reaction—acute reactions take place 
within 24 hours, whereas chronic reactions may take a 
week. Inspection should be done from time to time to 
find out what is occurring under the patch. 

Reactions to turpentine, and various oils were also il- 
lustrated by typical cases. 

In another group of cases, there was shown a typical 
bakelite reaction and also a reaction to shoe dye. 

Sometimes self-medication is productive of a nonde- 
script lesion, as it was in one instance on the back of 
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the neck, when 2% ammoniated mercury was used by 
the patient, who eventually showed a positive patch test 
to this compound. 

Another interesting case was that of a man working in 
a gasoline plant who thought that the contact with the 
vapors produced his dermatitis; subsequent investiga- 
tions showed that he carried ordinary kitchen matches 
in his left shirt pocket, producing a dermatitis from the 
substances in the matches going into solution and irri- 
tating the underlying skin. 

A restaurant worker, who apparently had a great deal 
of work with his hands immersed in soap and water, was 
found later on (after a patch test) to be sensitive to 
onions. Stopping the paring of onions caused the dis- 
appearance of the lesions. 

Contact with toilet seats has produced dermatitis for 
two reasons—one by the use of strong antiseptics by the 
plant management in order to clean the toilet seats and, 
in another instance, due to the lacquer in the finish of 
the toilet seat. The distribution of the eruption is an 
indication of the source of the difficulty. 

A group of girls in one of the larger distilleries showed 
instances of a violent dermatitis involving the palm of 
one hand. These women were employed capping whiskey 
bottles and labeling them. Exposure in this instance 
constituted two kinds of glue, labels and viscose caps. 
Patch tests were made, with the result that there was a 
positive reaction to the viscose caps. Investigation fol- 
lowed, writing to the various companies and also to Dr. 
Louis ScHwartz, the investigating dermatologist of the 
U. S. Public Health Service. It finally developed that 
there was a chemical used in the manufacture and 
preservation of the viscose material, a sample being sent 
to the author by Dr. Schwartz. Patch tests with this 
were violently positive, indicating the source of the dif- 
ficulty. As an end result of the study, all that was neces- 
sary to do was to wash the caps thoroughly before they 
were used, and the eruptions entirely disappeared when 
this was done. 

There were other illustrations of hypersensitivity to 
a liquid dentifrice, to nickel in the templets of spectacles, 
to creosote, to photographic developers, and to ink which 
had lead in it. 

A series of cases on colored persons, showing derma- 
titis in a secondary depigmentation, was illustrated. Sev- 
eral groups of similar cases have occurred in different 
parts of the country. In this series, it was shown that 
the source of the trouble was due to an anti-oxidizing 
agent used in the manufacture of rubber gloves. 

Prevention is the most important aspect of treatment, 
since there isn’t any specific treatment for these various 
types of lesions. Selection is the important thing, es- 


pecially the selection of an employee who has no allergic . 


stigmata and who has no concurrent skin lesions. Clean- 
liness among employees should also be emphasized, par- 
ticularly with regard to clothes and baths. 


B ipons Tuesday afternoon session on May 6 was presided 
over by Dr. R. E. Newserry, of Atlanta, Georgia. 


Sequelae of Head Injuries 


Ly JEROME F. GRUNNAGLE gave the paper origin- 
ally assigned to Dr. S. S. ALLEN on “Sequelae of 
Head Injuries.” 

Emphasis was first placed on the point that many of 
these patients are sometimes classified as neuroses un- 
justifiably. There should be a very careful history, par- 
ticularly concerning injury. Examination should especial- 
ly be done with reference to intercurrent injury, there 
should be repeated neurological examinations, and ap- 
propriate laboratory work, such as blood, serology, and 
x-ray of the skull. 

Encephalograms provide little risk at the present time 
—these can be taken in the sitting position, tilting the 
head forward during the progress of the examination. 

It should be borne in mind that meningitis may de- 
velop and also that a certain percentage of persons sur- 
vive to develop brain abscess. 

Cortical cysts may cause convulsive seizures after a 
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considerable interval of time, a case being cited where 
such seizures developed 21 years after the injury. 

In the face of a subdural hematoma, it is customary to 
institute a trepine and drainage. 

In summary, the speaker stressed hospitalization with 
thorough study. Since many cases show definite pathology 
this should always be anticipated; neuroses and psychoses 
should always be sent to a competent neuropsychiatrist. 


Trauma Other Than Fractures 


R. J. H. WAGNER discussed “Trauma other than 
Fractures.” 

We are learning the limitations of the various types of 
infusions, although they are important. The early use of 
morphine and heat is very helpful in the treatment of 
shock. 

Early debridement and closure is the ideal method, al- 
though not applicable after six hours. Next in order is 
the use of a Carrel-Dakin solution of 0.5% strength and 
a splinting of the parts. 

References were made particularly to the book by 
Hughes and Banks, entitled “War Surgery from the Firing 
Line to the Base.” 

In crushing injuries, there may be a great deal of 
damage and nervous shock; there may be deep nerve in- 
juries and attention should, therefore, be given to the 
vessels, tendons and nerves. Plastic repair of several 
nerves is often necessary. 

As an aid to functional restoration, passive and active 
motion is quite important, as are also heat and rays of 
various sorts, but best of all is early active motion. 

In contusion of the chest, there may be an injury to the 
chest wall and pleurisy or pneumonia may follow. Shock 
treatment with the use of morphine is important here, 
and diagnostic x-rays. It may be necessary to splint the 
chest for 10 days to three weeks before aspiration is nec- 
essary; in the latter, not more than 1000 cc. and usually 
500 to 800 cc. are aspirated. 

There has been considerable interest manifested in 
what is known as a “sprain” of the chest. The pathology 
is not known and, therefore, the treatment is unsatisfac- 
tory. This condition is frequently followed by a neurosis. 

With respect to abdominal injuries, one must replace 
the fluid loss, and various visceral injuries must be con- 
sidered according to their nature, extent, and location. 

In closing, the speaker recommended following the 
work of Kanavel with respect to treatment and diagnosis 
of injuries of the hands. 


Mental Hygiene in Industry 


R. C. H. HENNINGER spoke on “Mental Hygiene in 
Industry.” 

There is a tremendous responsibility placed on the phy- 
sician and surgeon with respect to the national defense 
program, but the medical profession always responds to 
such calls with great enthusiasm. 

It is a significant fact that approximately three-fifths 
of the veterans of World War 1 were psychotic to some 
degree. A number of factors, such as lack of attention, 
sickness at home, anxiety, distress, and others are basic 
in the study of these conditions. Psychoses develop in 
injured persons and also in vulnerable individuals. 

Fear is a considerable element in precipitating 
psychoses and psychoneuroses, but it should be borne in 
mind that there are both normal and abnormal fears and 
that the former may become the latter. 

Central nervous system syphilis is not acceptable either 
by the army or by industry. This is an important pre- 
ventive procedure in the avoidance of psychoses and 
psychoneuroses. Intelligence, however, should not be the 
only basis for selection. The early recognition of emo- 
tional instability and disease of the central nervous sys- 
tem is a real preventive factor. 


Evaluation of Circulatory Function in Extremities 


iy M. B. FERDERBER presented the last subject on 
the Tuesday afternoon session “Evaluation of Cir- 
culatory Function in Extremities.” He reviewed the re- 
sults of research at the University of Pittsburgh as the 
basis for this paper. 
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It is important to evaluate the efficiency of the circu- 
lation in industrial workers. In the measurement of heat 
given off by the extremities, two instruments have been 
used: the oscillometer which is subect to considerable 
variation in the environmental fluctuation of temperature 
and humidity, and the skin thermocouple, which is also 
subject to the same fluctuations. It was therefore neces- 
sary to develop an apparatus which is not subject to these 
variations. It was found that Stewart had used insulated 
cans as calorimeters, stabilizing the temperature of the 
feet and thus measuring the heat radiation from the feet. 
Use has, therefore, been made of this principle in the 
present work. 

It has been discovered in these studies that the pos- 
terior and anterior tibial pulses were found to be present 
in 50% of cases of arthritis. It is believed, therefore, that 
with this and other similar findings one cannot depend 
upon the absence of the posterior and anterior tibial 
pulses. 

Lantern slides were shown of various types of appa- 
ratus, including a skin temperature galvanometer, a re- 
cording galvanometer, and also a calorimeter, made from 
the type used by Stewart, making use of insulated cans. 

Lantern slide tabulations were also given comparing the 
temperature of the extremities of normal persons, with 
those having arteriosclerosis and also those having throm- 
boangiitis obliterans. A formula was also given from 
which can be developed the amount of blood flow through 
an extremity, according to variable factors. 

In summary, it was stated that the absence of the tibial 
pulse is not diagnostic and not reliable. Normal skin 
temperature does not preclude or eliminate the possibil- 
ity of vascular disease. It has been concluded that the 
calorimetric method of Stewart provides a _ scientific 
method of the measurement of the radiation of heat from 
the extremities. 


HE meeting on Tuesday evening was a Round Table 

sponsored by the Committee on Industrial Health, 
Medical Society of the State of Pennsylvania, on the gen- 
eral subject “The General Practitioner’s Responsibility 
for Industrial Health in the Defense Program.” Dr. 
CHARLES-FRANCIs Lonc, who is chairman of the state com- 
mittee, presided. 

It is expected that the presentation at this round table 
will be available for a later time. 


Wednesday—May 7, 1941 


HE Co-Chairmen of this session were Dr. F. T. Mc- 
Cormick for the A. A. I. P. & S. and Dr. A. J. KAMMER 
for the A. I. H. A. 


Medical and Preventive Aspects of Carbon Monoxide 
Poisoning 


R. F. S. ROSSITER opened the session on the sub- 
ject “Medical and Preventive Aspects of Carbon 
Monoxide Poisoning.” 

The real effects of carbon monoxide inhalation are ex- 
pressed by an anoxemia—in fact, this is the only result. 
Carboxy-hemoglobin is formed which causes the blood 
to assume a cherry-red color. 

The rate of absorption of carbon monoxide is rapid at 
first and later it decreases in rapidity. Likewise, the rate 
of elimination is at first rapid and later slowly decreases. 
There are various factors which affect both absorption 
and elimination. Elimination is usually complete be- 
tween 24 to 48 hours after cessation of exposure, depend- 
ent upon the saturation of the blood. 

Symptoms occur according to different amounts of sat- 
uration. Up to 20% there are no symptoms. 

It has been definitely shown that after-effects are ex- 
tremely rare. Many conditions are erroneously attributed 
to carbon monoxide exposure. Heart conditions of any 
kind as a direct effect are also rare. 

A great deal of practical experience has demonstrated 
that there is no such thing as so-called chronic carbon 
monoxide poisoning. 

So far as treatment is concerned, there have been no 
substantial changes in recent years; the old reliable form 
of treatment consisting of prone pressure artificial respira- 
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tion and the administration of carbon dioxide-oxygen 
mixtures is still held to be efficient. 


Recent Investigations of Effects of Radiation from an 
Ophthalmologic Viewpoint 


R. C. F. KUTSCHER presented the subject “Recent 
Investigations of Effects of Radiation from an Oph- 
thalmologic Viewpoint.” 

It is now recognized that either ultra-violet or infra- 
red rays may cause serious damage to ocular structures, 

A demonstration of the spectrum and Angstrom wave 
lengths was given and discussed. 

In considering the effects of infra-red radiation, the 
size of the pupil is important. The rays are converted into 
heat and carried away from the iris. The macula may be 
burned in such exposures. 

The harmful effects of ultra-violet radiation occur 
within the eye and only shorter than 3000 Angstrom 
waves can have a harmful effect here. 

The lesions produced by infra-red rays are thermal in 
type and the blood here exercises a neutralizing effect. 

There is a latent period of five to eight hours in the 
usual case, followed by photophobia and the sensation 
that a foreign body has impinged upon the cornea. 

In certain instances, cataracts have been observed 
after 20 years’ exposure but there is considerable varia- 
tion in the reaction. Opacities may occur under varying 
conditions. 

Exposures to 15 gram-calories or more develop burns 
of the cornea. Properly selected glass filters may be used 
for the prevention of this type of injury. 

The speaker used a number of lantern slides in illus- 
trating various points by diagrams and photographs. 


The Verification Test in the Detection of False Positive 
Serologic Reactions 


R. R. L. KAHN discussed “The Verification Test in 
the Detection of False Positive Serologic Reactions.” 
Although the number of false positives is rather small 
comparatively, it is important that we trace the reasons 
for the occurrence of such reactions. 

The types of reactions in serology were classified as 
standard, presumptive, and verification. Statistics were 
given with respect to various types of these reactions in 
experiences over a number of years in different clinics. 

It is interesting to note that persons with grippe, dysen- 
tery and rat-bite fever, as well as some other types of 
infections, may give a false positive reaction which later 
disappears and is verified as negative. ‘ 

Reference should be made to the full presentation of the 
author for further statistics and facts presented, which 
paper will be published here later. 


The Absorption and Excretion of Ingested Lead under 
Various Experimental Conditions 


R. R. A. KEHOE, in discussing the subject “The Ab- 
sorption and Excretion of Ingested Lead under 
Various Experimental Conditions,” stated that a previous 
paper had been published in introducing the present study. 
Two facts have been demonstrated: (1) the individual 
on a free chosen diet does not tend to store much lead; 
and (2) the workers do not progressively absorb more 
lead, but reach an equilibrium with reference to the 
environmental exposure. 

Two subjects were used in this study: in one there had 
been a daily ingestion of 1.35 milligrams of lead per day 
for a period of four years — 6% of this had actually been 
absorbed and retained; in the other subject, there had 
been an intake of 2.2 milligrams per day for a period of 
two years, and of this 7.8% had actually been absorbed 
and retained. It is important to point out that neither of 
the subjects showed symptoms of lead intoxication. 

Other facts which have been demonstrated include the 
principle that no alimentary excretion of lead occurs; the 
lead is excreted in an unaltered form. It has also been 
established by these studies that it matters little whether 
you deal with a concentration of the lead in the air of the 
environment or intake, or the output in the urine — 
either gives a picture of the absorption taking place. 
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Engineering Control of Lead Contaminated Environments 


R. G. C. HARROLD, presenting the subject “Engi- 

neering Control of Lead Contaminated Environ- 
ments,” stated that he would confine his discussion to 
types of industrial contamination not previously em- 
phasized. : 

It has been amply demonstrated that a continuous 
check-up will eliminate cases of lead poisoning, but in 
order to do this one must know the processes and ma- 
terials before putting them into routine use. This can 
be accomplished by close contact between the industrial 
hygiene department and the production department. One 
must also know how the new procedures affect the group 
of persons exposed. 

The present study was composed of air-sampling pro- 
cedures, urinalyses for lead determinations, and basophilic 
aggregation tests of the blood—in the measurement of 
exposure and effects. 

Lantern slides were used to excellent effect in the 
demonstration, showing the different types of installations 
for the proper control of exposures which exceeded the 
prescribed standards. These slides exhibited various 
types of ventilating systems, adapted especially to the 
industrial operations involved. 

A discussion of the general methods of control was 
given as follows: (1) substitution, which may be difficult 
at the same cost and with the same application to indus- 
trial use; (2) proper ventilation procedures — these must 
be adapted especially to the problem — such procedures 
were put into effect in this study where the concentra- 
tions were greater than 0.5 milligram per 10 cubic meters 
of air; (3) housekeeping, which applies to shop cleanli- 
ness, as well as provision of clean uniforms; (4) personal 
hygiene, which refers particularly to personal cleanliness; 
and (5) individual protection. 

As this investigation has well proved, there are some 
situations where ventilation is the only solution. 


Lead Exposures in the Printing Industry 


ME: R. T. HOMEWOOD closed the Wednesday morn- 
ing session in presenting “Lead Exposures in the 
Printing Industry.” 

Lantern slides were used showing the use of pyrex glass 
jars for the carriage of the electric precipitator tubes, 
employed in investigating the industrial exposure to 
lead. Urine samples were also taken under described 
controlled conditions. 

Illustrations were also shown of linotype machines, 
monotype and stereotype processes, together with the 
exposures in these instances. 

It was discovered that the remelting process, which 
involved removal of the dross is a rather dusty process, 
and, together with sieving operations, constituted the 
excessive exposures found in this group. 

There are other instances, one on the linotype and two 
on the monotype, where increased amounts of lead were 
found in the air; also several found in the stereotype op- 
eration, but the real excesses were in the drossing and 
sieving procedures. 

Recommendations were made for the careful handling 
of dross and the installation of a dross barrel, which 
materially cut down the amount of lead released in the 
air. 

In summary, excessive amounts were found in the 
drossing and sieving operations (the highest being 955 
milligrams). The urinary tests also showed the existence 
of high exposures. Recommendations were made for the 
control of these operations, decreasing the amount of lead 
in the air. 

(Note: The paper of Dr. E. KApLanp and Dr. J. M. 
McDona.p was transferred to the second presentation on 
the Thursday afternoon program, where an abstract of 
it will be found.] 


HE Co-Chairmen for the Wednesday afternoon ses- 

sion were Dr. M. N. Newauist representing the A. A. I. 
P. & S. and Dr. C. O. Sapprncton representing the A. 
Le. a 
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Tuberculosis and Its Allied Conditions as Commonly Seen 
in Our Industrial Population 


R. C. H. MARCY talked on “Tuberculosis and Its 
Allied Conditions as Commonly Seen in our Indus- 
trial Population.” 

There has been a great reduction in the mortality from 
tuberculosis due to various factors, although there is no 
specific cure available for the disease. It is, therefore, a 
much more difficult problem now to reduce further the 
mortality rate. 

It is not proper certainly to blame industry for the 
occurrence of cases of tuberculosis, and in each instance 
a very careful investigation should be made, with the 
knowledge that there are various contributory factors 
which are mainly personal. 

The general incidence of tuberculosis in industry is us- 
ually given as approximately 2%, which is a little higher 
than in the general population. The incidence is con- 
siderably higher in groups having siliceous dust exposure 
and is three and a half times higher in the poor or low- 
income groups. 

The speaker gave a summary of the present ideas with 
reference to silicosis and tuberculosis. 

X-ray of the chest at the time of employment is a very 
important procedure. The subject of activation of previous 
foci because of various industrial exposures was also 
given considerable discussion. A case history of aggrava- 
tion of tuberculosis because of trauma was described and 
commented upon. 

In concluding, it was pointed out that there are indus- 
trial factors which should be investigated, that tubercu- 
losis is not of itself considered an occupational disease— 
serious consideration should be given to the hours spent 
outside work. The industrial conditions which demand 
investigation are crowding, dutsy atmospheres, dirty sani- 
tary conditions, fatiguing work or conditions, and abrasive 
dusts. There is thus presented a good opportunity for 
case-finding. There must be instituted a full program of 
curative and rehabilitation measures. Proper laws which 
protect both employees and employers are essential. 


Relationship Between Tuberculosis and Inhalation of 
Various Substances from a Pathologic Standpoint, Includ- 
ing Bituminous Coal Dust Inhalation 


R. S. R. HAYTHORN, in presenting the subject “Re- 

lationship between Tuberculosis and Inhalation of 
Various Substances from a Pathologic Standpoint, Includ- 
ing Bituminous Coal Dust Inhalation,” stated that there is 
a comparatively low incidence of tuberculosis and sili- 
cosis in the Pittsburgh district. 

Pathologic studies made by the speaker led him to be- 
lieve that there was some injurious effect resulting from 
the inhalation of so-called non-specific dusts. Lantern 
slides of gross and microscopic pathologic specimens were 
shown, demonstrating the points. 

Carbon deposits in the lungs are common, of course, 
but also with the inhalation of coal there are emphysema- 
tous blebs and alveolar deposits of carbon with a thick- 
ening of the alveolar walls. There is also a hypertrophy 
of the superficial epithelium, and the lymph nodes show 
carbon deposits. It should be pointed out that the hy- 
perplasia of the superficial epithelium is not found in 
silicosis. 

In the pathologic process the phagocytes take up both 
carbon and tuberculous germs. A further point made was 
that nodules can occur from the organization of chronic 
passive exudate. 

Slides were exhibited showing the various types of 
results from carbon dust inhalation and also the occur- 
rence of massive silicosis. It was stated that it is excep- 
tional to see silicosis with organizing areas, in this 
district. 

In conclusion, it was shown experimentally that an 
interstitial pneumonia in animals can be caused by the 
inhalation of soft coal dust; in such sections there is no 
evidence of nodulation. The pathological findings show 
that in this district we are dealing with what may be 
called a “modified” silicosis. 

Dr. R. R. Sayers, in discussing the presentation of Dr. 
Haytuorn, stated that he liked the term “silicosis” and 
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that he also thought that the term “modified silicosis” was 
a good one. The work of Mavrogordato, Badham and 
Kettle was mentioned. The phagocytic phenomenon was 
reviewed and discussed. 

It is believed that susceptibility or sensitivity to smoke 
is probably more of factor in many of the cases in this 
district than the actual effects of the smoke itself. 

In considering the contraction of silicosis, the dosage of 
free silica dust and the time of exposure is really what 
counts. 


Engineering Preventive Methods in the Control of 
Tuberculosis 


ME: D. E. CUMMINGS discussed “Engineering Pre- 
ventive Methods in the Control of Tuberculosis.” 

At the outset, it is recognized that a combination of 
methods is necessary for proper control. 

Among the medical procedures are early diagnosis, 
periodic examinations, periodic chest x-ray films, isola- 
tion and treatment of open cases, and case-finding on 
contacts. 

The highest case incidences are to be found among the 
colored and Indian people, in the lower economic strata, 
among young women from 18 to 24 years of age, and in 
certain industrial groups. 

Tuberculosis is considered to be a true occupational 
disease only in professional persons attending tuberculous 
cases, and in silicotic workmen. 

Emphasis was placed on the necessity for the measure- 
ment of dust exposure and correlation with medical find- 
ings, together with proper methods of reduction or 
elimination of hazards when found. 

Because of the fact that sanitarium employees have 
shown a high morbidity and mortality, there should be 
strict sanitary regulations in hospitals and sanitaria, in- 
cluding tests of the air for tubercle bacilli. 

Other measures which are important are the protection 
of workmen in siliceous exposures in industry, and 
attention to hygienic habits and surroundings in industrial 
organizations. 


Control of Tuberculosis and the Employment of a 
Tuberculous Individual in Industry 


R. W. A. SAWYER presented the subject “Control of 
Tuberculosis and the Employment of a Tuberculous 
Individual in Industry.” 

One of the most important first principles is the avail- 
ability of the medical department in making examinations 
and periodic examinations. 

Group surveys are also important in bringing out the 
cases; it is inefficient for the medical department to wait 
for these cases to present themselves. 

In 1928, this organization began the taking of stereo 
films on employees, with emphasis on early diagnosis and 
proper supervision. 

In 1931 the case incidence was 2.3% in applicants and 
employees. In 1940 this case incidence had been reduced 
to 0.2%. 

In analyzing 100 cases thoroughly, it was discovered 
that the average time loss per case was two years and 
three weeks — the average cost over $4000 per case — and 
the average age was 31. 

A most important principle is the realization that re- 
covery really means an armistice, that peace may be per- 
manent or only temporary. Rehabilitation means continu- 
ous adequate supervision and proper work. In this 
connection, there was a discussion of the different types 
of cases with respect to their proper employment. 

In the experience of a large insurance company, it was 
shown that of the cases of minimal tuberculosis which 
were admitted to sanitarium care, when rehabilitated 
over 80% were able to work, 10% were unable to work, 
and 3% had died. This experience should be contrasted 
with the usual experience in which the patient waits un- 
til he has symptoms and severe physical findings, in 
which experiences approximately one-half die and most 
are unable to work. 

The attitude of the industrial employer is important. 
Of 219 industrial organizations questioned, 203 re-em- 
ployed tuberculous persons who had been rehabilitated, 
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under highly varying schemes; 87% of these groups 
believed that the re-employment of such persons was 
favorable — five found the procedure less favorable — 
and five found it unfavorable. 

The possibility of relapse is greatly reduced by one 
important procedure — early diagnosis. 

In the analysis of 100 cases, 60% were able to return to 
work. In another analysis of 75 cases, 16% had relapsed 
in one to five years, and in an analysis of 25 cases of ad- 
vanced tuberculosis, 52% had relapsed within the same 
period. 

The attitude of the employer is frequently affected by 
an all-inclusive occupational disease act, which makes 
the employer hesitate to re-employ tuberculous persons. 

Mr. THEoporRE Hatcu briefly discussed Dr. SAwyeEr’s 
presentation, showing some lantern slides with graphs of 
an eastern experience. 


Air-borne Infection and Disinfection in Industry 


R. W. F. WELLS talked on “Air-borne Infection and 

Disinfection in Air Conditioning,” and Dr. A. Hot- 
LAENDER On “Variation in Bacterial Population in Certain 
Ventilating Systems,” these two papers being abstracted 
together. 

Emphasis was placed on the threat of contagion by 
many persons sneezing or coughing into the atmosphere, 
for which air analyses were used to measure bacterial 
contamination. 

Among the factors which increase the possibility of 
infection is atmospheric density. The temperature is 
also taken into consideration in these measurements. 

In experiments conducted by Dr. WELLS, window 
ventilation apparently causes less infection, at least to 
some extent. 

In the experience of Dr. HOLLAENDER, in the experi- 
ments conducted in the National Institute of Health 
Building at Bethesda, Maryland, it seemed to make little 
difference whether the windows were open or closed, as 
to the incidence of contamination. 

Lantern slides were used to show the apparatus made 
use of during the experimental work and tabulations of 
the results. 

Measurements were made of the bacterial content of 
outside air in comparison to inside air. Outside air is 
ordinarily higher in bacterial content than inside air, 
although the bacterial content is practically zero after a 
rain. 

It is noted that certain facts are now demonstrated with 
reference to air-borne infection, with respect to air- 
conditioning and ventilating systems — however, it is 
necessary that further experimental work be continued 
to develop more accurately the application of our present 
knowledge. 


HE annual banquet session was presided over by the 

two presidents of the associations, Dr. DANtEL L. 
Lyncu of the A. A. I. P. & S. and Mr. Warren A. Cook 
of the A. I. H. A. 


The Role of Industrial Medicine and Industrial Hygiene 
in National Defense 


R. IRVIN ABELL, the first speaker, discussed “The 
Role of Industrial Medicine and Industrial Hygiene 
in National Defense.” 

If industrial production which is necessary for defense 
is to contribute its full measure, the medical profession 
must be prepared to assume greater responsibility for and 
participate more fully in health maintenance programs 
in industry. It was stated that 12 industrial workers are 
necessary to maintain one combatant in the field. It is 
therefore, apparent that careful mobilization of medical 
and hygienic resources is necessary to prevent lIcss of 
time by skilled workers. 

Governmental agencies (the Division of Industrial 
Hygiene of the National Institute of Health and the State 
Bureaus of Industrial Hygiene) are assuming responsi- 
bility for the following: (1) advice on the location, con- 
struction and renovation of plants; (2) investigation and 
control of specific hazards; (3) study of fatigue; (4) the 
acceptance of handicapped persons; (5) a survey of pres- 
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ent health service facilities; (6) a program for examina- 
tions and medical services; (7) classification and training 
of additional personnel; (8) classification of educational 
institutions and laboratories for the purpose of training 
and investigations; (9) preparation and dissemination of 
information relative to toxic materials and processes for 
the protection of the workers; and (10) control measures 
for syphilis, tuberculosis and other communicable dis- 
eases. 

Responsibility has been assumed by various agencies 
in the medical profession, such as the Committee on Medi- 
cal Preparedness of the American Medical Association, in 
the provision of data with reference to the qualifications 
and the availability of medical personnel, this work being 
supplemented by committees in the state and territorial 
societies. The American Medical Association Council on 
Industrial Health is also cooperating in this work. A clas- 
sification of physicians by the Committee on Medical 
Preparedness showed that of 10,158 questionnaires, 6,472 
were returned; of this latter number, 1177 were engaged 
in full time industrial work, 1438 devoted more than half 
time, and 1471 gave less than half time. Further study 
seems to show that we must depend on a specialized group 
of industrial physicians to be used as consultants, teach- 
ers and administrators. 

It seems rational that the physician in industry should 
not be assigned to strictly military duty unless such a 
situation is entirely unavoidable; it is also important to 
explore all available opportunities for instruction in the 
special techniques of industrial medicine and industrial 
hygiene. More important are courses for practicing physi- 
cians, such as short or refresher courses. It is obviously 
most unwise to assign to military service those who are 
able and willing to instruct. 

In coordinating these various activities, the Health and 
Medical Committee of the Federal Security Agency has a 
major function to perform; a Subcommittee on Industrial 
Health and Medicine has made the following specific 
recommendations: (a) a survey to determine present and 
future needs for trained men; (b) an estimation of the 
facilities now available for training, the nature of the 
training and the time needed for the training period; (c) 
the development and application of protective measures; 
and (d) a study of environment sanitation and housing. 
Participating with the subcommittee is a special commit- 
tee of the AMERICAN ASSOCIATION OF INDUSTRIAL PHYSI- 
CIANS AND SuRGEONS and the American Medical Associa- 
tion’s Council on Industrial Health. 

When this program has been well considered, it is clear 
that the small plants in industry provide a great oppor- 
tunity for the application of these principles. 

To accomplish the results indicated, the health and 
medical committee has recommended that (1) additional 
funds and personnel be provided for the Division of In- 
dustrial Hygiene and the National Institute of Health; 
(2) that additional funds and personnel be provided for 
state and local agencies; (3) that funds be provided for 
the training of new personnel and (4) funds be provided 
for urgently required research. 

In conclusion, it must be emphasized that the physician 
in industry will make a notable contribution to this work 
and that he is just as essential as tanks, planes, guns, and 
troops. 


Noise in Warfare—Noise in Welfare 


R. V. O. KNUDSEN spoke on “Noise in Warfare — 
Noise in Welfare.” 

The noises of tanks and high speed planes, if long 
continued, will impair hearing, induce tinnitus, and inter- 
fere with various physiological functions. Artillery, ma- 
chine gun and repeated blasts of rifle fire cause temporary, 
and often permanent, impairment of hearing. Violent 
explosions may rupture the eardrum, destroy hearing, 
and may result in shell shcok. 

Peacetime industrial operations creating noise may 
impair the efficiency of the workers, attack the auditory 
nerve, and sometimes the central nervous system. 

There has been considerable disagreement in the lit- 
erature among various writers as to the actual effects of 
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noise. A very thorough survey (including 160 refer- 
ences) was published in 1937 by Bunch. Heavy losses 
resulting from gunfire and other noises were given in 
various tabulations from Bunch’s work, as shown in 
Tables 1 to 9 exhibited by the speaker, on lantern slides. 

Other workers have conducted researches relative to 
exposure to other types of military noises and charted 
results in terms of decibels of noise exposure and in 
terms of impaired hearing. 

Larsen made an extensive study of occupational deaf- 
ness in 250 workers, 127 of which were excluded because 
of other contributory factors. Of the 123 observed, the 
degree of impairment of hearing increased with age and 
with years of employment in a noisy environment. Deaf- 
ness occurred in 52%, but was constant in only 15%; 
vertigo appeared in only five cases. Larsen advocated 
noise reduction as the best remedy, doubting the ef- 
ficient use of ear stoppers because they were not popular 
with the workers. It was found that those with ear 
afflictions and a family history of deafness are particularly 
susceptible and should not be employed in noisy occupa- 
tions. 

The various investigations cited by the speaker lead to 
a conclusion that long exposure to sounds above a level 
of 80 to 90 decibels or a brief exposure to more intense 
noises, invariably impair hearing; other results are vesti- 
bular disturbances, mental fatigue, loss of efficiency, and 
extreme nervousness, which can be traced to excessive 
noise. 

Some persons are more susceptible to excessive noise 
than others, but no one is immune to long continued in- 
tense sounds. 

Noise has become more than a nuisance — it is a 
menace impairing the hearing of millions, robbing them of 
quiet leisure, restful sleep, and taking a toll of the general 
nervous system of mental workers, neurotics, hospital 
patients, and others who are noise-sensitive. 

Many of the untoward effects of noise are preventable; 
this can be done at the source by quietly operating ma- 
chinery and vehicles, by insulation, and by absorption 
materials. 

Little has been done or attempted with ear defenders, 
which is rather amazing when the limitations of noise 
reduction measures are actually realized—in other words, 
it seems strange that so little attention has been given 
to devices for ear protection. 

Various studies by the author indicate that simple types 
of ear protection are partly effective. The speaker has 
devised an ear defender which is more effective than the 
simple type enumerated, thus providing an insulation of 
35 to 40 decibels. Considerable research has been done 
in various noisy environments with the ear defender with 
the conclusion that these devices can prevent injury and 
discomfort, the one provision being that they must be able 
to shut out or reduce noise by 35 to 40 decibels. 

Such means of protection should be important in (1) 
conserving the hearing of those working in loud or oc- 
casionally explosive sounds; (2) in promoting welfare and 
recovery of sick and neurotic persons, as well as those 
who are easily irritated by noise; and (3) facilitating 
efficient work, quiet leisure and sound sleep for those 
desiring freedom from noise in ordinary life. 


Thursday—May 8, 1941 


= Co-Chairmen of the Thursday morning session 
were Dr. J. J. WirTTMER representing the A. A. I. P. & 
S. and Mr. Tueopore F. Harcn, representing the A. I. H. A. 


Design of Lateral Exhaust Hoods for Industrial Gases, 
Vapors and Fumes 


M: L. SILVERMAN discussed the subject “Design of 
Lateral Exhaust Hoods for Industrial Gases, Vapors 
and Fumes.” 

The velocity characteristics of single slot exhaust hoods 
for industrial tanks have been determined. The influence 
of all the physical tank dimensions were considered for 
the case of cold or unheated solutions. 

A brief discussion of the chemical factors involved and 
experimental results obtained was given. 
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The equations for design are as follows: 


(a) Unflanged Hoods Q=2.3 (width)1-15 x (length) 9-85 x V 
(b) Flanged Hoods Q=1.9 (width)!3 x (length)®? xV 
W is the tank width 
L is the tank length 
V is the front corner velocity (opposite slot) 


The effect of flange height and angle were investigated. 
The optimum height of the flange is that equal to tank 
width and the optimum flange inclination is the maxi- 
mum allowable without interfering with working opera- 
tions. 

Slot velocity or slot width are unsatisfactory criteria 
of hood performance. The important factor is the quan- 
tity of air handled. 

The depth of liquid surface below the slot does not affect 
greatly the characteristics of hood performance, but may 
have an important effect on evaporation and entrainment 
of liquid. 


Ventilating for Electroplating Operations 


R. A. D. BRANDT reviewed the subject “Ventilating 
for Electroplating Operations.” 

The original conception of Bloomfield was that the rate 
of ventilation could be calculated direct from the area 
involved. 

The equation Q equals 100 L W was originally sug- 
gested. 

For a one-sided slot tank, the equation Q equals 175 
(L W)?/2, 

The latest suggestion with reference to the rate of 
ventilation has the formula Q equals (K v L) W. 


Bacteria in Air and Disinfection 


R. H. B. GOTAAS presented his and Mr. WILLIAM- 
SON’s paper on “Bacteria in Air and Disinfection.” 

The principles of bacterial disinfection of air find their 
application in the contamination of cheese, in the making 
of wines in industry; in surgery; and in examining the 
atmospheric pollution of air-raid shelters. 

Two phases of the problem have been considered: (1) 
what organism may be used as a good index; and (2) how 
rapidly do bacteria disappear from air under natural 
conditions. 

The formula developed was as follows: 

Log N equals Log N, minus Kt, where N is the number 
of bacteria at any time — N, is the number of bacteria at 
the start of the experiment — K is the rate of the dis- 
appearance of the bacteria from the air, and t is the time 
in minutes. 

Three methods of air sampling were employed, using 
the impinger, the air centrifuge of Wells, and ordinary 
plates. 

Lantern slides were projected, showing tabulations of 
the rapidity of disappearance of different organisms un- 
der controlled conditions. 

For disinfecting purposes, aerosols (atomizing sprays) 
of different types have been employed. Among the sub- 
stances used are alcohols, chlorine gas, dichloramine T, 
sodium hypochlorite, resorcinol and glycerine. Accord- 
ing to the present investigators, glycerine appears to be 
the substance which gives the best results. 

In closing, the speaker mentioned research work at the 
University of Chicago, in which similar experiments 
have been conducted with propylene glycol. 


Local Cooling of Workers in Hot Atmospheres 


R. F. C. HOUGHTEN discussed “Local Cooling of 
Workers in Hot Atmospheres.” 

There has been an increased interest and study in this 
subject over a long period. Among those interested have 
been Hill, Bedford, Drinker, the American Society of 
Heating & Ventilating Engineers, and the U. S. Bureau 
of Mines. 

It has been found that there is a direct relationship 
between an increase in air temperature and rise in body 
temperature, even in work involving 75 calories per 
square meter per hour. 

Slides were given, to show experimental work con- 
ducted on workers under various ventilating conditions. 
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Radiation is an important principle in attempting io 
cool the worker. Radiation may be accomplished by sev- 
eral different factors — perspiration, reduction in peri- 
pheral blood flow, and air movement. 

In this study, a comparison of the use of air blasts on 
the face was made with a ventilated suit. The workers 
objected to direct air blasts on the head and face and 
also objected to blowing of air on the back of the neck 
when wearing a suit, if the air was below 75°, unless the 
back was padded properly to avoid chilling. Objection 
was also made to the use of heavy clothing. 

Variations of the ventilated suits were tried and it ap- 
peared that in certain types of work at least better re- 
sults were gained and more comfort was obtained by 
using air hoses at the bottom of each trouser-leg rather 
than having the ventilating hoses in the back of the suit. 


Radiant Cooling 


R. C. P. YAGLOU discussed the subject of “Radiant 
Cooling.” 

The principle of cooling walls by the circulation of cool 
water has been used for some time. Experiments have 
been conducted with this type of cooling under many 
different conditions. 

It has been established that there is a definite relation- 
ship between the temperature of air in the room and the 
wall temperature. In such cooling experiments, it was 
discovered that the temperature of the clothing increased, 
but the skin temperature stayed fairly constant. Women 
are apparently more comfortable in lighter types of cloth- 
ing. 

It was concluded from a series of these experiments 
that a large wall area must be cooled to a considerably 
lower temperature than the air of the room, which costs 
a great deal comparatively. It was decided on the basis 
of these experiments that it is more practical to cool the 
air of the room than to cool the walls. 


Comparison of Quick Methods for Quantitation of 
Impinger Samples of Granite Dust 


M®: C. L. POOL presented the subject “Comparison 
of Quick Methods for Quantitation of Impinger 
Samples of Granite Dust.” 

Four methdos were used in this comparison, the light 
field, dark field, the haemocytometer, and the photo- 
electric method. 

Lantern slides were given, to show the development of 
an apparatus by which photo-electrically one can measure 
the turbidity of various dust suspensions in a cylindrical 
vessel especially prepared for the purpose. Lantern 
slides of curves of comparisons were also shown and 
tables of comparative data. 

On the basis of the comparisons made, it was concluded 
that haemocytometer count and the photo-electric method 
can materially reduce the time of determining the quan- 
tity of dust in various samples. The haemocytometer 
count almost always is very close to the photo-electric 
method of counting and the former provides a very rapid 
method of estimating particle size. 


An Immersion Method for the Rapid Approximation 
of Quartz in Granite 


R. W. B. WARDLOW discussed “An Immersion 
Method for the Rapid Approximation of Quartz in 
Granite.” 

The method described is known as an auxiliary method 
where great accuracy is not absolutely necessary. The 
apparatus required is a refractometer, slides, filters, 108 
watt lamp, and other minor apparatus. It has been found 
that highly dispersive liquids must be used. 

Lantern slides were employed demonstrating the effects 
of different types of filters. 

The method described was considered sufficient from 
the standpoint of speed and accuracy. 


Use of X-ray Diffraction Equipment to Determine 
Silica Dust Exposures 


R. J. W. BALLARD concluded the morning session, 
speaking on “Use of X-Ray Diffraction Equipment to 
Determine Silica Dust Exposures.” 
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Lantern slides of various x-ray diffraction patterns 
were shown and the method of quantitation as determined 
by internal standards was explained. Curves of quartz 
percentages in various size ranges were also demon- 
strated. 

In one investigation, analyses were made of precipitator 
samples for quartz content and also spectrographic 
analyses were made for lead in the same samples. 

Some of the practical applications have been the inves- 
tigation of fumes for the purpose of determining the 
crystalline material in such fumes; the analysis of coal; 
the analysis of slag after weathering effects; and the 
analysis of copper ores. 

It is hoped that the method will be applicable to various 
other problems as the use of the procedure is extended. 


TS Co-Chairmen for the Thursday afternoon session 
were Dr. E. C. Hotmpstap for the A. A. I. P. & S. and 
Mr. F. A. Patty for the A. I. H. A. 


The Effects of the Inhalation of Dusts Encountered in the 
Chrome Brick Industry 


R. F. E. BUTTERS discussed his and Dr. W. B. 
FuLTon’s paper on “The Effects of the Inhalation of 
Dusts Encountered in the Chrome Brick Industry.” 

In this investigation, medical and engineering studies 
were made in two plants. There has been no previous 
reference in the literature, as to such studies in the 
chrome brick industry. 

Lantern slides were shown depicting the processes and 
a flow sheet of the operations. 

The dust findings showed a variation of 0.9 to 2,749 
million particles of dust per cubic foot of air. The range 
of free silica was from 11.9 to 10.9%. 

Two hundred forty-seven physical examinations were 
made, which constituted 75% of the total number of 
persons employed. Accompanying the physical examina- 
tion was blood examination, urinalysis, an x-ray film of 
the chest, and sputum if indicated. 

The median of the term employment was seven years 
and the median age was 46.5 years. 

Relative to the symptomatology, the most frequently 
occurring findings were throat irritation, sneezing and 
frequent colds. There was no action of chromium on skin 
and mucous membrane in any instance. 

The most frequent physical findings was high blood 
pressure (over 150/90). 

In the x-ray findings, 13 of the persons involved had 
had previous exposures to siliceous dust. There were 
27, or 12%, who had an unusual amount of linear fibrosis; 
21 had stage 1 silicosis, five had stage 2 silicosis, and one 
had stage 3 silicosis. 

In an examination of the x-ray films, some of the 
changes looked like asbestosis, but most of the patho- 
logical findings were classified as nodular fibrosis. 

As to occupations, the kiln workers showed the highest 
incidence of silicosis. 

In summary, this study showed the results of exposure 
to chromate and burned magnesite, in addition to the 
results of exposure to siliceous dust. 


Incidence of Lead Poisoning in the City of Baltimore 


R. J. M. McDONALD reported at this time on the 

paper “Incidence of Lead Poisoning in the City of 
Baltimore,” which had been postponed from the Wednes- 
day morning program, taking the place of the regularly 
scheduled paper by Mr. E. C. WARKENTIN on “Engineer- 
ing Survey in Tri-State Lead and Zinc Mining District”— 
which paper was not given. 

Lantern slides were used in Dr. McDoNALp’s presenta- 
tion to show the incidence of deaths from lead poisoning 
in Baltimore and in other cities in the registration area. 
It was shown that deaths from lead poisoning had an 
incidence of about 4.5% in Baltimore, whereas there 
was an incidence of 25% in children in the registration 
area. 

Various methods were used in the laboratory for the 
examination of the blood, the work being done through 
the health department. 

In one instance, there was discovery of a cross-con- 
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nection in the plumbing with the result that there was 
contamination of the drinking water with lead com- 
pounds. 

During the past five years, the incidence of lead poison- 
ing has shown 85 adult cases and 69 cases in children. 

In summary, for the years 1930-1940 inclusive there 
were 236 cases of lead poisoning in Baltimore, of which 
99, or 42%, were adults and 58% were in children. In 
the adult group there were eight fatal cases and in the 
children there were 50 fatal cases. The magnitude of 
the problem is thus obvious and appropriate epidemio- 
logical and control measures have been put into effect 
based on this experience. 


Industrial Hygiene Control on Tunnel Construction in 
Hydro-Electric Projects in Western North Carolina 


R. M. S. TRICE discussed experiences with “Indus- 
trial Hygiene Control on Tunnel Construction in 
Hydro-Electric Projects in Western North Carolina.” 

In these tunnel projects, the hazards were divided into 
the silicosis and carbon monoxide hazards. 

The two tunnels were approximately 8600 feet in length 
(taken together) and in one tunnel the diameter was 12 
to 14 feet and in the other, 9 feet. 

Lantern slides were shown of the mobile x-ray labora- 
tory by which 1711 persons were examined. Scenes were 
also given of the use of a Jumbo drill, of an electric 
mucker, and other types of apparatus. 

In the drilling, the drill heads were fed with two gal- 
lons of water per minute. 

In the dust determinations, the large impinger was 
used for the sampling and counting was done by the 
light field technique. The results showed 7.7 to 18.5 mil- 
lions of particles per cubic foot at the drill—6. million 
100 feet away—12.3 to 342 million at the face—10.8 to 
30.2 million during the mucking. Petrographic examina- 
tions showed the free silica content varying between 20 
and 50% in different rocks. 

The carbon monoxide determinations resulted in figures 
varying from minute amounts to 10 times the permissible 
limits. 


Etiological Aspects of Particle Size in Quartz Dust 


Bp R. Z. SCHULTZ presented his and Mr. B. D. Tes- 
BENS’ paper on “Etiological Aspects of Particle Size 
in Quartz Dust.” 

Four hundred milligrams of flint particles containing 
99.7% of silica were suspended in saline and injected 
into the ear vein of albino rabbits. The animals were 
then sacrificed at intervals of three days to 17 months. 
The particles of mean diameter of 0.6 to 1 micron were 
found disseminated in liver, spleen and bone marrow. 
Those of 1.7 micron were found in the spleen and liver, 
and those of 3 microns primarily in the liver. 

The particles were removed from the circulation by 
mononuclear phagocytes. Those particles whose mean 
size averaged 1.7 to 3 microns at the end of 30 days were 
frequently found in multinucleated cells of the foreign 
body giant cell type. The first tendency was a clustering 
of the phagocytes with a gradual ingrowth of connective 
tissue in which these cells tended to be held. The fibrous 
tissue continued to increase in amount and replace the 
normal tissue. In the liver, where the greatest and largest 
amounts of the material had been held, the maximum 
amount of injury had occurred. 

At the end of the period the particles of 0.6 to 1.0 
micron size had caused replacement of most of the origin- 
al liver tissue by fibrous tissue of cartilagenous con- 
sistency. The left lobe of the liver had regenerated 
liver tissue about the fibrous core. The particles of 1.7 
size showed a marked roughening of the liver, into a 
lobular structure, whereas the particles of 3 micron size 
caused a pitting. In the spleen a similar variation in 
the extent of the lesions was observed in the three small- 
est sizes. The replacement by fibrous tissue was not as 
complete as had occurred in the liver. The liver and 
spleen in all animals had increased in weight over that 
found in the normal control animals. 

A chemical analysis of the livers and spleens was made 
from time to time; the results suggested a gradual de- 
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crease in the amount of silica present with a tapering of 
the loss as the fibrosis progressed. 

In these experiments, using an active silica, there was 
essentially an inverse ratio between the particle size and 
the resulting degree of injury and fibrosis, of the four 
sizes tested. The smallest particle having a mean diam- 
eter of 0.6 micron produced a very striking degree of in- 
jury and fibrosis in comparison with those having a mean 
diameter of 3 microns. This is an indication that the 
smaller-sized particles are most important in the protec- 
tion of the silicotic lesion. 


Particle Sizes of Dust as Found in Various Industries 


LP ge C. E. BROWN presented the subject “Particle Sizes 
of Dust as Found in Various Industries.” 

The rate of dispersion in air and retention in lungs of 
dust particles has been found to be inversely propor- 
tional to the particle size. 

Particle size is also an important consideration in dust 
control equipment efficiency. 

The speaker devoted considerable time to a discussion 
of the relative efficiency of dust sampling methods as 
rated by particle size results. 

Lantern slides were used to illustrate various types of 
devices, including the measurement of the screen, com- 
parison of dust particles with red corpuscles, pollen in 
air, and a tabulation of comparisons of particle size in dif- 
ferent types of industrial exposures. 


Animal and Petrographic Studies on Talc Dusts 


R. C. WILLIAMS presented results of research on 
“Animal and Petrographic Studies on Tale Dusts.” 
The variance in composition of different kinds of talcs 
has not been previously investigated. After getting ap- 
proximately 65 different samples, seven were picked for 
this study and analyses made. The most quartz found 
at any time was only a trace. 

Using a previously developed technique, abdominal in- 
jections were made in animals of various suspensions of 
these dusts and a change was found to take place in 
various kinds of tale—there was a decrease in the car- 
bonate content and an increase in the tale elements in 
most of the dusts. However, the Italian talc, which has 
no carbonate content, remains about the same. Dolomite 
was completely removed in 12 to 15 months, while ser- 
pentine was removed completely also, but less easily. 

Because of the findings in this study, the speaker felt 
(from the observance of an increased fibrous reaction in 
certain instances) this type of dust should be restricted 
as to allowable concentrations. It should be emphasized 
however, that there was no progressive fibrosis observed 
at any time. 


Fuller’s Earth as a Cause of Pneumoconiosis 


R. W. D. McNALLY discussed the subject “Fuller’s 
Earth as a Cause of Pneumoconiosis.’’* 

Clinical details of case histories, dust analyses, and 
x-ray findings are given. The author’s summary follows: 

“Examination of 49 men working with fuller’s earth 
has brought to light pulmonary changes. Inasmuch as 
these men worked at different jobs during the course of 
their employment and were exposed to dusts of varying 
composition, it is impossible to evaluate the effect of 
age or time in the development of the pneumoconiosis. 

One man, aged 59, exposed for 16 years, showed very 
little pathology in the lungs whereas another, aged 46, 
employed for the same length of time, showed a marked 
pneumoconiosis which incapacitated him. 

“Inhalation of fuller’s earth dust causes a pneumo- 
coniosis with symptoms similar to those seen in silicosis. 
And because of the extensive use of fuller’s earth in the 
bleaching of fats and oils, industrial physicians should 
strive to reduce to a minimum the danger of pneumo- 
coniosis from this source.” 


Silicosis Among Naval Foundry Men 


APT. E. W. BROWN concluded the Thursday after- 
noon session in presenting the study of the U. S. 
Navy, “Silicosis Among Naval Foundry Men.” 


© This paper has been published in the Journal of Industrial Hygiene and 
Toxicology, Vol. 23, 


No. 3, March, 1941 (pp. 118-126). 
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The study reported upon included as its objects (1) 
to find the incidence of silicosis and tuberculosis in the 
group; (2) to remove men from the hazard where neces- 
sary; and (3) to obtain information with respect to en- 
gineering data. 

There were 487 men employed in the two foundries in 
1939 when the survey was made, but the present study is 
actually based on 454 employees. As to the occupations 
involved, the molders and their helpers constituted ap- 
proximately 58% of the group. 

In a very large number of instances, these men had 
had previous dust exposures in their work. 

A special x-ray classification was used in the project, 
it being found that 86% occurred in the normal and first 
and second degree linear exaggeration types. There was 
an incidence of 2.4% silicosis, which compares favorably 
with the New York foundry experience of 2.7%. The 
minimum dust exposure in this group was 11 years. 
The incidence of tuberculosis of various types was 2.4%. 

The engineering study made six years before showed 
a variation of 4.9 to 25.1 millions of particles of dust per 
cubic foot of air in different operations and locations, 
with an average of 14.2 millions. This has reference to 
all of the dust findings, except one observation of 300 
millions with reference to a large shake-out operation. 

The results of this study bring us, therefore, to the 
conclusion that the incidence of silicosis among foundry 
men in the navy is similar to that in the New York 
foundry survey experience. 


HE American Industrial Hygiene Association held an 
evening session on Thursday evening, with Dr. WIL- 
LARD MACHLE presiding. 


Review of Industrial Hygiene Progress During 1940 


R. WARREN A. COOK, President of the Association, 

opened the program, giving a “Review of Industrial 
Hygiene Progress During 1940.” This included comments 
on the subjects of dust, lead, solvents, gases, dermatitis, 
mercury, welding, ventilation, bacteria in the air, and 
industrial hygiene control agencies. 

The full text of the author should be referred to for 
details, as the items are numerous, but a few of the high- 
lights will be given in this abstract. 

Dust. The developments with respect to the use of 
aluminum were reviewed, making reference to research 
work still in process with regard to aluminum mixtures 
as an inhibitor of the silicotic pathologic process. Sili- 
cosis claims still continue to be reported in Ohio, there 
being a total of 387 claims during 1940, 131 of which have 
been approved and 66 are still pending. Rock tunnelling 
operations provided an important application of medical 
and engineering preventive measures during the year. 
Exp2rimental evidence has been developed that the most 
important silica particles are under 3 microns in size. 
The midget impinger has been proved to be a practical 
instrument for the sampling of siliceous mineral dusts, 
but is not as efficient as the large impinger for sampling 
fumes. In the determination of quartz in dust, the appli- 
cation of the x-ray diffraction method is becoming more 
general. 

Lead. The work of the National Institute of Health 
under Fairhall with various types of lead compounds 
showed generally that lead compounds are much more 
toxic when inhaled than when ingested or injected. 
Kehoe’s work on experimental subjects showed that the 
ingestion of daily amounts of 1 mg. and 2 mg. of soluble 
lead compound was productive of neither symptoms nor 
blood changes indicative of injury. The same group of 
observations permitted the statement that the average 
adult ingests with food and beverages a mean value of 
4 milligram of lead a day. In a study of the use of 
leaded steels and the production of them, it was estab- 
lished that significant amounts of lead are released only 
when scale is produced or when the steel is actually 
melted. It is pointed out also that defense contracts have 
specified the use of lead compounds when non-lead paints 
have been almost in exclusive use for a number of years 
past. It is believed that an increase of lead and lead 
compounds in this work will necessitate unusual alert- 
ness in the application of preventive measures. 
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Solvents. Important among the introduction of new 
compounds are the nitroparaffins now made available 
in commercial quantities. A special study of the toxi- 
cology of these compounds was made during the year and 
the data released. Studies were also made by the Public 
Health Service on the pharmacological aspects of 11 ke- 
tones; by the U. S. Bureau of Mines on experimental data 
on benzol; by Von Oettingen on volatile hydrocarbons; by 
the U. S. Division of Labor Standards (prepared by Dr. 
Alice Hamilton) relative to the viscose rayon industry; 
the development of a carbon disulphide recorder by the 
American Viscose Corporation, and two studies on the 
metabolism of carbon disulphide. 

Gases. Hydrogen sulphide still continues to be an im- 
portant gas and the American Viscose Corporation has co- 
operated with Prof. Philip Drinker of the Harvard School 
of Public Health in developing a recorder for this gas. 
Standards have also been issued by the American Stand- 
ards Association for this gas, as well as for carbon monox- 
ide, which still remains the greatest potential hazard in 
any occupational group where exposures are found. 
Helium-oxygen mixtures have been used for the allevia- 
tion of difficulties caused among men working under air 
pressure and a new apparatus devised for administration 
of this mixture by a research group in the National In- 
stitute of Health. 

Dermatitis. Clothing made of synthetic resins was 
found to be effective in protecting workers against in- 
dustrial skin irritants. A number of reports are con- 
sidered in the literature with regard to the types of com- 
pounds causing skin irritation; among these, an anti- 
oxidant, monobenzyl ether of hydroquinone, which caused 
an occupational leukoderma. Among other important 
develpoments was the devising of criteria for the diagnos- 
ing of occupational skin diseases by the National Com- 
mittee of Occupational Dermatoses. The first textbook on 
occupational diseases of the skin by American authors 
was published and abstracts of the literature on various 
dermatoses were prepared for publication as U. S. Public 
Health Bulletin No. 266. 

Mercury. The Bureau of Occupational Diseases of the 
Connecticut State Department of Health in cooperation 
with the National Institute of Health completed a study 
of mercury poisoning hazards in the hatters’ fur manu- 
facturing industry. No cases of poisoning were found 
among hatters exposed to less than 1.0 milligram of mer- 
cury per 10 cubic meters of air as measured by the 
Nordlander apparatus. 

Welding. This industrial operation has been the sub- 
ject of a great deal of investigation during the year. 
Among such investigations was an epidemiologic and 
clinical survey conducted by Drs. Britton and Walsh, 
demonstrating that among several hundred welders no 
health injury occurred. Further extensive research was 
carrie? on by Harrold, Meek and McCord at the Chrysler 
Industrial Hygiene Laboratory; according to the results 
of this investigation, over-emphasis appears to have been 
placed on the effects of nitrous gases, carbon monoxide, 
ozone and iron fume, but the coatings on rods and the 
coatings on metals may be possible sources of practical 
hygienic problems. A study by the Harvard School of 
Public Health as a fellowship project of the Air Hygiene 
Foundation of America, included an investigation of the 
fumes and gases liberated during arc welding with coated 
welding rods, and showed that with reasonable precau- 
tions, including protection from radiation and the pro- 
vision of ventilation in confined spaces, industrial opera- 
tions of this type were safe. 

Ventilation. In this field, further evidence has been 
presented on the performance of cyclone collectors, par- 
ticularly with respect to the effect of the removal of the 
inlet vane. Data for designing complete exhaust systems 
have been published by Hatch, and also with Battista on 
approximate equations for steam-exhaust hood design and 
data on plating-tank ventilation and manifold construc- 
tion. Silverman, working on an Air Hygiene Foundation 
fellowship at Harvard, studied the factors affecting hood 
design for single-slot unheated tanks, for the purpose of 
cold-plating, pickling, acid-dipping, alkali baths, and 
wash tanks. An exhaust system for degreaser showing 
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that the conventional horizontal slot gives best results 
was demonstrated by Witheridge and Walworth. 

Bacteria in Air. Active in this field have been Dalla- 
Valle and Hollaender and their associates in the National 
Institute of Health, and Dr. W. F. Wells and his associates. 
The effects of ultra-violet radiation and filters on micro- 
organisms was studied. The American Hospital Associa- 
tion released a bulletin on the subject of ultra-violet 
rays as a sterilizing agent in hospitals. General studies 
were made by others, such as Robertson and Doyle. 

Industrial Hygiene Control Agencies. A comprehensive 
discussion of the recent development of industrial hygiene 
in the United States together with the activities of of- 
ficial and non-official agencies is included in a report 
“A Preliminary Survey of the Industrial Hygiene Prob- 
lems in the United States,” prepared by Bloomfield and 
his associates in the National Institute of Health. 


Claims of Industrial Poisoning 


ROF. R. N. HARGER reported “Claims of Industrial 

Poisoning.” This paper included investigations of 
alleged injuries from certain industrial poisons. These 
may be divided into two groups: 

I. Cases where poisoning was demonstrated: (a) A 
workman in a sewage pit fell from a ladder and was 
drowned in water in the bottom of the pit. A gasoline 
engine was being operated near the mouth of the pit. 
Analyses of the victim’s blood showed that he had been 
overcome by carbon monoxide. (b) An anti-termite 
material produced severe skin injuries on the hands of 
the workmen. The causative agent was shown to be zinc 
chloride plus alcohol, the other ingredients being inert. 
(c) A window cleaner containing 8% of hydrofluoric acid 
caused painful burns on the hands of workmen who were 
using it. (d) Three employees of a starch factory were 
overcome by hydrogen sulfide while draining “steep 
tanks” in which water had stood for three weeks during 
warm weather. One of the men died. (e) Two plumbers 
were overcome in the small room housing a well pump 
when they poured a carboy of muriatic acid into the well 
to remove sediment. The sediment contained iron sul- 
fide and toxic quantities of hydrogen sulfide were found 
in the gas issuing from the well. 

II. Unjustifiable Claims: (a) The concentration of 
sulfur dioxide in a galzanizing plant was shown to be 
insufficient to account for the illness and death of a work- 
man. (b) The fumes from pickling tanks contained 
traces of hydrochloric or sulfuric acid and small amounts 
of ferrous chloride or ferrous sulfate. While such fumes 
may cause mild irritation to the upper respiratory tract 
and perhaps tooth corrosion, the absorption of acid or iron 
salts is too insignificant to cause any bodilv damage. In 
the plants examined the amount of pickling acid ab- 
sorbed per day would represent the acid in less than one 
teaspoon of gastric juice. (c) Practically no hydrogen 
cyanide was present in the air of a case-hardening divi- 
sion. (d) Lead poisoning in a workman handling lead 
test casting was probably not of industrial origin, since 
anlayses showed that he was also suffering from severe 
arsenic poisoning, and the air of the plant where he had 
worked was practically lead-free and there was no dem- 
onstrable arsenic hazard in the plant. (e) Extensive in- 
vestigations were made in connection with a controversy 
involving more than 100 damage suits against a lead 
plant, brought by people living near the plant. Repeated 
tests of the air in this locality showed no harmful amounts 
of lead, and analyses of autonsy material from death 
cases and excreta from living claimants indicated normal 
amounts of lead. 


Sampling and Determination of Aldehydes 


M*® E. C. BARNES reported on his paper and that of 
Mr. H. W. Spetcuer on the “Sampling and Deter- 
mination of Aldehydes.” 

This presented a brief discussion of formaldehyde and 
described the method of collecting samples of formalde- 
hyde from the air of workrooms. It was shown that the 
regular impinger can be used satisfactorily if the collect- 
ing solution consists of 50 cc. of 1.25% KOH at the 
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regular sampling rate of 1 cubic foot per minute. The 
efficiency is shown to be about 93%. 

This paper also described a method for determining 
formaldehyde by use of the dropping mercury electrode. 
This method of analysis has proved satisfactory and de- 
tails of the method were described. A _ colorimetric 
chemical method which utilizes the color formed by the 
reaction of formaldehyde with phenylhydrazine hydro- 
chloride and potassium ferricyanide was described. This 
colorimetric method is satisfactory for determining for- 
maldehyde in amounts as low as .005 milligram. The 
paper also listed 10 references. 

[Nore: The presentations of Dr. KRoNENBERG and Dr. 
HaccGarp will be available later.] 


Friday—May 9, 1941 


HE Friday morning session of the American Industrial 
Hygiene Association was presided over by DONALD 
E. CummiIncs, President-Elect of the Association. 


Dermatitis Control in a Mass-Production Industry 


R. T. F. MOONEY discussed “Dermatitis Control in 
a Mass-Production Industry.” 

Important factors briefly discussed in this paper rela- 
tive to the control of dermatitis were as follows: (1) the 
encouragement of — and the necessity for — personal 
cleanliness of the worker, especially the skin; (2) the 
elimination of irritant material from contact with the 
worker as far as possible by engineering control; (3) 
the use of protective clothing properly cleaned, serviced, 
and disinfected, and (4) the application of protective 
hand creams by the employee before beginning work on 
exposures likely to cause skin irritations. Excellent use 
was made of lantern slides showing photographs illus- 
trating the various points made. 

The speaker concluded as follows: As uncleanliness of 
the skin is the chief predisposing cause of industrial 
dermatitis, the employer should provide adequate facili- 
ties for the care of his employees’ personal hygiene while 
at work. This will include sanitary washrooms equipped 
with hot and cold running water, a non-irritating soap, 
towels, and, under certain conditions, bath showers. An- 
other prominent measure is the elimination of irritant 
materials from contact with the worker by enclosing or 
partially enclosing the operation so that solutions, fumes, 
vapors, or dusts are prevented from reaching the worker. 

An important factor in the prevention of skin infection 
is the use of protective clothing, provided that this type 
of equipment is kept in good repair, is cleaned and dis- 
infected periodically after return to stock when used by 
a worker before being reissued to another employee. Two 
types of disinfecting solutions are mentioned — a weak 
solution of hypochlorite for rubber articles, and for more 
delicate fabrics, a soap solution containing a coal tar or 
other disinfectant. 

The last important control measure is the use of pro- 
tective skin creams. These creams form a “protective 
barrier film” between the skin and industrial poisons or 
dirt and grime likely to cause the dermatitis. These pro- 
ducts should be non-irritating, and should, generally 
speaking, be insoluble or nearly so in the medium against 
which they are to protect. They should be easily, removed 
at the end of the work period with soap and warm water. 
At least two or three standard types are necessary. Oc- 
casionally a particular exposure will require a special 
formulation. 

The control measures discussed here, together with the 
company’s continued good housekeeping policy, have low- 
ered the incidence of dermatitis in the Rouge Plant to 
less than 1.5 cases for each 1000 of plant population per 
month. 


Sporotrichosis as an Occupational Disease Among Florists 


R. L. W. SPOLYAR discussed “Sporotrichosis as an 
Occupational Disease Among Florists.” 

This is a rather rare disease and is characterized by 
the appearance of painless nodules along the lymphatics 
on the hands and the forearms, which may break down 
and form ulcers. 

Lantern slides were used to show the lesions, and also 
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the type of fungus which causes the disease. Slides were 
also shown of the cultures of the fungus. 

Six cases were reported upon, two in females and four 
in males, which had previously had contact with various 
types of plants, such as various mosses and flat ferns. 

Up to date there have been 206 cases reported in the 
literature and a map of the distribution of these cases was 
shown by lantern slides. Tabulations of the occupations 
of these cases were also shown and the locations of the 
lesions, which were mainly on the hands and forearms. 

In summary, the reporting of these six cases provides 
the largest single epidemic report. The disease is known 
to be endemic in the Mississippi basin, affecting farmers, 
horticulturists, florists, and those who continually handle 
plants. 


A Statistical Approach in the Study of Hematologic Data 
from Some Common Solvent Exposures 


R. J. H. STERNER in discussing “A Statistical Ap- 

proach in the Study of Hematologic Data from Some 
Common Solvent Exposures,” referred first to a book by 
Bradford Hill, entitled “Principles of Medical Statistics,” 
as an excellent reference volume. There followed a dis- 
cussion of the general principles, application, and estab- 
lishment of norms. 

Speaking specifically about blood changes, it is be- 
lieved that the color index should be discarded because it 
is greatly variable and other indices described by the 
speaker were considered better. 

The investigation was conducted on a group of white 
males, between the ages of 18 and 65 years. It was 
definitely established that there is a variability in the 
hemoglobin of plus or minus 2% and a variability in the 
number of red blood cells of plus or minus 8%. 

Lantern slides were shown exhibiting, as an example 
of this kind of statistical approach, the median values and 
the standard deviations for certain factors in the blood, as 
follows: 

Hemoglobin median equals 15.5 grams per 100 cc. — 
standard deviation is 0.85. 

Red blood corpuscles — M equals 5.49 million — stand- 
ard deviation equals 0.44. 

Cell volume — M equals 47.8 — S. D. equals 2.6. 

Mean corpulscular hemoglobin — M equals 28.3 — S. D. 
equals 2.0. 

Mean corpuscular volume — M equals 87.3 — S. D. 
equals 5.5. 

The chief factors which affect the variability of these 
values are age and the time of sampling. There is a 
variation of 4% between the morning andthe afternoon 
samples. 

In conclusion, the speaker presented lantern slides 
showing the application of these principles in a very 
brief discussion to solvent exposure problems. 


Recovery Following Exposure to Benzol 


R. L. J. GOLDWATER presented the subject “Recov- 
ery Following Exposure to Benzol.” 

One aspect of this problem, the length of the period of 

sickness, has had very little attention from most investi- 


gators. 
Several groups were studied. One group observed in 
1938 was examined at three intervals (2 months — 14 


months — 24 months). 

It should be stated that these various groups were ex- 
posed to petroleum naphthas, esters and ketones. For 
instance, of a group of 16, 13 still had subnormal red 
blood counts two months after cessation of the exposure 
and another group of 14 had subnormal red blood counts 
two months after cessation of exposure. 

However, the picture was somewhat different on the 
examinations made 14 months after cessation of exposure, 
when the hemoglobin showed little change, when 11 out 
of 22 showed subnormal red blood counts and seven had 
abnormal white blood counts. 

Two years after the cessation of exposure there was 
still a different picture: 5% had subnormal hemoglobin 
value; there were six cases of subnormal red cell counts 
(which may have been due to chance alone); three cases 
of abnormal white cell counts, and a few cases with 
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abnormal lymphocytic values, platelet values, and mean 
corpuscular volume. 

The treatment followed the usual line in the injection 
of liver extracts parenterally, the use of whole liver in the 
diet, the use of vitamin B concentrate. Practically none 
of these procedures exerted an influence on the patient. 

In summary, it may be said that the noxious effects of 
these exposures continue to operate for several months; 
there are appreciable abnormal findings after 14 months, 
but the patients are practically all recovered after a period 
of two years. 


Electric Arc Welding, Coated Rods 


R. F. S. MEEK presented a paper on “Electric Arc 
Welding, Coated Rods,” in which Drs. McCorp and 
Harrop had collaborated. 

Previous papers in the literature were mentioned, to- 
gether with a general discussion of medical findings. The 
same sampling methods have been used in this investiga- 
tion as previously outlined in earlier studies. 

Lantern slides were used showing photographs of the 
exposure chamber for welding and also tabulations 
showing analyses of coating and fume, oxygen and carbon 
monoxide, ozone, nitrogen compounds as nitrites and 
nitrates, nitrous gases at various periods, ferric oxide and 
manganese concentrations. A tabulation of a summary 
of animal experiments was also shown on the screen. 

The general conclusions reached may be summarized 
as follows: No fluorides or lead were found to be present 
during these operations. There were no significant 
amounts of free silica encountered. In the experimental 
studies, abnormal amounts of methemoglobin occurred 
in rats, disappearing after four days; this abnormal 
amount of methemoglobin appears after two hours’ ex- 
posure and is thought to be due to nitrous gas effects. It 
is significant that in observing exposed workers the 
methemoglobin did not pass a 3% excess. In all these 
studies, both in men and animals, the significant findings 
were loss of weight and the occurrence of methemoglobin. 
It was further concluded that the problem with respect to 
manganese needs investigation and that the standards 
for the concentration of nitrous gases should be placed at 
70 parts per million. 


Ventilation in Arc Welding with Coated Rods 


R. B. D. TEBBENS discussed “Ventilation in Arc 
Welding with Coated Rods.” 

Lantern slides were shown of photographs of the 
apparatus devised for measuring the fumes and gases, 
other slides summarizing the data. Incidentally, no free 
silica was found in the fumes, although there was 15% 
in the rods before use. Also the finding of no carbon 
monoxide in the gas analyses was important. 

A summary of the paper is as follows: Experiments 
designed to simulate electric welding under industrial 
conditions were conducted with several representative 
types and sizes of coated electrodes, including mild steel, 
ferrous alloys, and non-ferrous metals. The apparatus 
was so arranged that all fumes and gas samples were 
taken for analyses. Air flow through the hood was con- 
trolled and measured. 

It was found that the amount of NO, produced by weld- 
ing is small in comparison to the quantity of fume parti- 
cles of metallic oxides and salts. It is possible, there- 
fore, to judge the adequacy of ventilation in terms of the 
visible fume in the welding zone and to write ventilation 
specifications with the concentration of visible fumes as a 
criterion. 

Where welding with coated electrodes is done in con- 
fined spaces, the following ventilation rates are recom- 
mended per welder: 

Steel electrodes: 





ee ee 250 c.f.m. 

ill areas 400 c.f.m 

1/4 ofA a AO LR RI aE 700 c.f.m 

re Se 1200 c.f.m 

3/8 ee ae aCe a Fen CL 1500 c.f.m 
Alloy electrodes (fluoride coated) 

I is tesmmniinn 250 c.f.m. 


Galvanized plate 
ai icici 
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Ventilation of large shops used in part for welding is 
seldom necessary because of natural air movement, but 
where visibility is seriously reduced, twice the above 
rates will relieve the condition. 

Minimum air velocity for local exhaust of welding 
operations varies from 75 to 125 f.p.m. for 5/32 in. to 
5/16 electrodes. In many cases, suitable suction devices 
connected to local exhaust hoods on flexible hose placed 
within 8-9 inches of the arc suffice for producing these 
necessary velocities. 


Trends in Occupational Disease and Industrial Hygiene 


R. F. S. MALLETTE talked on “Trends in Occupa- 

tional Disease and Industrial Hygiene,” illustrating 
the various findings in the literature by lantern slide 
illustrations and tabulations. 

The volume of the literature in this field indicates the 
interest in it. In 1935-40, 285 journals were abstracted 
by the Air Hygiene Foundation and the Journal of Indus- 
trial Hygiene and Toxicology. 

The numbers of articles appearing on occupational 
diseases and industrial hygiene, according to years, were 
as follows: 1935—595; 1936—682; 1937—820; 1938—919; 
1939—908; and 1940—860. 

During the years 1935-1940 inclusive, the principal 
subjects were dust, lead, silicosis, skin diseases, carbon 
monoxide, gases, mines, eyes, ventilation, air condition- 
ing, benzol, tuberculosis, workmen’s compensation, indus- 
trial hygiene. These are given in order of their greatest 
frequency and there was considerable fluctuation in the 
frequency of the appearance of articles by years, as shown 
in the following grouping: 

Dust (43—72—76—76—59—41); Lead (43—65—47—45 
—77—66); Silicosis (47—53—56—54—59—46); Skin (23 
—42—41—_49—_36—_59) ; Carbon monoxide (18—41—34— 
29—25—32); Gases (11—27—46—15—30—31); Mines (21 
—29—33—26—36—21); Ventilation (15—17—17—14—18 
—29); Industrial Hygiene (10—7—9—8—15—16). 

This paper showed numerically the interest in indus- 
trial hygiene and occupational disease and subjects as 
manifested in the literature for the years 1935-1940 inclu- 
sive. 


The Human Eye and Its Protection in Industry 


ONCLUDING the Friday morning session, Dr. W. H. 
LEHMBERG spoke on “The Human Eye and Its Pro- 
tection in Industry.” 

According to the National Safety Council, 70% of the 
eye accidents in 1940 occurred in what are usually con- 
sidered nonhazardous places. Important in this connec- 
tion is the fact that lenses are now made which will stand 
great impact, thus protecting the eye from injury. Pro- 
tection should also be afforded against strain and fatigue, 
as well as protection against ultra-violet and infra-red 
rays. Pathological changes occur in the anterior portion 
of the eye from certain types of rays and cataracts are 
caused from exposure to both ultra-violet and infra-red 
rays. 

A demonstration was given, showing that clear glass 
especially made will cut out both types of rays, while 
opaque glass not properly constructed may transmit both 
types of rays. In conclusion, it was stated that the eye 
cannot protect itself and special provision must be made 
to establish protection. Emphasizing the economic side, 
2000 eyes are lost annually in this country, which is a 
great expense, amounting to 50 million dollars a year. 
There must be scientific manufacturing and appraisal of 
proper types of lenses. Finally, the eyes in industry form 
the first line of defense. 


HE final session of the convention on Friday after- 

noon was presided over by Dr. Gorpon C. HARROLD, 
the Secretary of the AMERICAN INDUSTRIAL HYGIENE As- 
SOCIATION. 


Controlled Radium Hazards 


R. FREDERICK FLINN opened the scientific discus- 
sions with the presentation of a paper on “Controlled 
Radium Hazards,” confining his discussion to the radium 
dial industry. 
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In 1924, examinations were started, particularly with 
reference to difficulties which had previously arisen out 
of the procedure of pointing the brush in the mouth. A 
number of surveys of various groups showed poor work- 
ing conditions, rather poor supervision and poor handling 
of materials. All of these defects have now been greatly 
improved or corrected. 

It has been established that there is little damage 
caused by inhalation or radiation exposures. 

In the examination program, it has been found wise 
not to accept women with a history of tuberculosis or 
anemia, or menstrual irregularities. Special periodic ex- 
aminations are done every six months in some groups. 

Lantern slides were used, showing an approved method 
of removal of luminous compounds under a hood, with 
the operator wearing an approved respirator. [Illustra- 
tions were also shown of porcelain-top tables which are 
specially hooded. There were also illustrations of x-rays 
of the skull and long bones, and a case of sarcoma of the 
humerus resulting from one of the old exposures where 
the brush had been pointed in the mouth. 

In conclusion, the speaker believed that this sort of 
effect could now be avoided by the proper protective 
measures, as demonstrated. 


Research on New and Rapid Methods of Estimating Lead 


R. V. A. GANT gave a short report on “Research on 

New and Rapid Methods of Estimating Lead,” in- 
stead of the regularly scheduled subject by Mr. R. B. L. 
FLEMING. 
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The older methods of lead analysis were reviewed and 
it was pointed out that they are lengthy and expensive. 

In a search for methods, the speaker had formerly used 
1 to 1000 nitric acid, but he found that this was not 
practicable. 

More recently he has employed a solution of 1% sodium 
citrate instead of dithizone. This method consumes about 
an hour and a half, including the digestion process, and 
gives great promise of being a rapid and less expensive 
method than those formerly used. 

Studies are now being done with respect to the trans- 
mission spectra of lead extractions, by use of the spectro- 
photometer. This method also provides a rapid procedure 
for the accurate estimation of lead content in various 
media. 


Biochemical Study of Carbon Bisulfide 


R. R. W. McKEE reported the results of a “Bio- 

chemical Study of Carbon Bisulfide,” the paper hav- 
ing been published in the Journal of Industrial Hygiene 
and Toxicology, 23, 151 (April, 1941). 

This study included the determination of carbon bi- 
sulfide in body fluids and tissues; the solubility of carbon 
bisulfide in various body fluids and tissues; a rate of 
saturation and desaturation in animals; and the fate of 
carbon bisulfide in the anima! organisms. 

The formula was given for the diethylamine-copper 
reagent which is used to make a colorimetric determina- 
tion. 

Tabulations. were also given to the solubility experi- 
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ments and the results of such experiments in various body 
fluids and tissues. 

Rate of animal saturation (dog)— 

Arterial blood %—1%% hours. 
Venous blood %—1% hours (slight lag behind 
arterial). 

Rate of animal desaturation (dog)— 

Arterial blood—almost complete in % to 1% 
hours, small amounts for several additional hours. 
Venous blood—(same as arterial, slightly greater 
amount present than in arterial). 

Urine—small amounts excreted as much as eight 
hours or more following CS, exposure. 

The fate of CS, in the animal organism— 

Expired air—8—13% removed in 4% hours 
following the CS, exposure. 

Urine—less than 1% removed up to eight hours 
following CS, exposure. 

Feces— 

Sweat—small amounts. 

The remainder of the inspired (retained) CS, prob- 
ably reacts with body proteins, amines, etc., and is liber- 
ated and excreted slowly. 

Toxicity of 1-1 Dichlor-l-nitroethane 
R. WILLARD MACHLE reported on recent work rela- 
tive to “Toxicity of 1-1 Dichlor-l-nitroethane.” 

This substance is used principally as a fumigant and 
as an insecticide. 

Animals were exposed to a series of 25 exposures of 
25 parts per million for a total of 200 hours. Lantern 
slides were shown depicting the pathology following 
these exposures. The lungs showed compression of the 
alveoli, destruction of epithelium, a bronchitis, and a 
cellular infiltration. Kidneys showed glomerular hyper- 
trophy. Liver sections showed a hepatitis. Sections of 
arteries showed edema of the various layers and loss of 
muscle fibers. The heart showed myocardial degenera- 
tion and destruction. 

Analytical procedures with reference to the determina- 
tion of 1-1 Dichlor-l-nitroethane were done by the spec- 
trophotometer comparing known standards quantitatively. 
It has been found that the substance reacts with resorcin 
in the presence of potassium hydroxide, and is oxidized 
to a red color. 

In conclusion, it was stated that this material is less 
toxic than hydrocyanic acid and more toxic than hydro- 
chloric acid; it is also less toxic than chloropicrin. It is 
significant that 1 part per million is not tolerated more 
than a few minutes. 


Acute Toxic Effects upon Experimental Animals of 
Methyl, Ethyl and Butyl Methacrylates 
Ty. WILHELM DEICHMANN reported results of re- 
cent research on “Acute Toxic Effects upon Experi- 
mental Animals fo Methyl, Ethyl and Butyl Metha- 
crylates.” 

In industry, these substances are oxidized to form 
resins and are used in the manufacture of safety glass and 
other glass products. The compounds have a disagreeable 
odor; and the chemical characteristics were outlined on a 
lantern slide. 

The animal experiments were on rabbits and guinea- 
pigs, inhalation exposures were carried on, and lethal 
concentration was established. 

The symptomatology includes increased respiration rate, 
motor weakness, and hemorrhages in the bladder. 

With respect to air determinations, the principle of 
collection used was that of acid solution of potassium 
permanganate. 

Concerning the pathological findings, no significant 
changes have been observed in the blood. In addition to 
the increased respiratory rate, there is a sudden fall in 
blood pressure followed by a slow and gradual rise. 
Hemoglobinuria occurs. 

In conclusion, the speaker stated that the pathology is 
confined almost entirely to the respiratory system. 

Toxicity of Methyl Silicate 
R. W. G. FREDRICK concluded the Friday afternoon 
session and the scientific sessions, in presenting the 
subject “Toxicity of Methyl] Silicate.” 
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The acute response of small laboratory animals to liquid 
methyl] silicate was reported. When injected intraperi- 
toneally into rats the minimum lethal dose producing a 
50% kill (M.L.D./50) was 0.01 ml. per 100 grams body 
weight, regardless of the age or sex of the animal. The 
same result was obtained with guinea pigs. When fed 
to rats by stomach tube, the M.L.D./50 was 0.07 ml. per 
100 grams body weight. When injected intravenously 
into rabbits, the M.L.D./50 was 0.01 ml. per 100 grams 
body weight. Death occurred any time from within a few 
hours to.a few days after treatment. 

The usual action of the material, regardless of the 
method of treatment, was on the kidney. The extent of 
damage ranged from degeneration of the convoluted 
tubules in less severe cases to complete degeneration of 
the architecture of the organ in the more severe cases. 
Animals treated intraperitoneally showed only kidney 
damage upon microscopic examination. Animals injected 
intravenously showed in addition, severe lung injury 
usually with an acute congestive edema and marked en- 
gorgement of the pulmonary capillaries. Animals receiv- 
ing sublethal doses of methy] silicate showed satsifactory 
repair of the damaged organs. 

The action of the material in the animal was found to 
be very similar to that of silicic acid except that no pro- 
liferative nodular reaction was produced. It is believed 
that the principal injury is caused by silicic acid, formed 
from the hydrolysis of methy!] silicate after its introduc- 
tion into the body. 

The material wes found to be more toxic than either 
ethyl silicate or silicic acid in animals similarly treated. 


The William S. Knudsen 
Award 


—1940-1941— 


R. CLARENCE D. SELBY (Detroit, Michi- 
D gan): Mr. President, ladies and gentle- 

men: This telegram has just come from 
Mr. KnupsEn, Director General of OPM: 

“It is my understanding that the Knudsen Award 
is being presented . . . in Pittsburgh tonight. I 
am indeed sorry it is not possible for me to be 
present at this meeting. May I congratulate the 
recipient, Dr. Sayers, for his contribution to the 
furtherance of industrial health. The doctor in in- 
dustry has an important role to play in the Na- 
tional Defense program. Conservation of man 
power through preventive medicine is a necessary 
part of our program. I know that the AMERICAN 
ASSOCIATION OF INDUSTRIAL PHYSICIANS AND SuR- 
GEONS will continue to shoulder its responsibility 
in this direction.” 

The purpose of the Award is to stimulate in- 
terest and promote increasingly effective measures 
in the maintenance of health in industry. This 
year, as in the past, it is presented in recognition 
of the most outstanding contribution in this field, 
as determined by a committee of your organiza- 
tion. The health of the workers in industry is al- 
way important. At this time, when industrial pro- 
duction is paramountly necessary to national de- 
fense, the health of the workers becomes vital to 
national integrity, and industry desires all the as- 
sistance, by way of disease prevention, that the 
medical profession has to offer. In this, industry 
has no desire, however, to take over the functions 
of private medical practice but it does wish to co- 
operate with its employees and their personal 
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medical advisers, to the end that there will be 
less time lost from sickness. 

Strangely, with the truly remarkable progress 
in public health and preventive medicine, it is 
only recently that we have begun to study the 
ordinary sicknesses in the employed groups. Oc- 
cupational diseases, yes, they have been well 
studied and are being well controlled, but of the 
ordinary sicknesses we have, until recently, had 
little knowledge. 

Data on the prevalence of sickness in the em- 
ployed groups are essential to prevention. Their 
accumulation is the first step. This step has been 
taken and it has carried us into an area which is 
lush with opportunities for the doctors of industry 
and the entire medical profession. The magnitude 
of these is illustrated in General Motors’ own ex- 
periences of last year, 1940. The Corporation is 
studying its absences from all causes related to 
health, the non-occupational as well as the occu- 
pational. The studies of the occupational causes 
include all cases that extend beyond one shift— 
the non-occupational, all that extend beyond seven 
days. Please bear this in mind when comparisons 
are made. 

In 1940 General Motors had an average of 187,000 
hourly-rated employees, male and female. In this 
group, the greatest sources of lost time were: 








CE ee ae ee eee 2,197 101,174 
Non-occupational injuries ..................... 2,221 86,009 
Genito-urinary diseases ........................ 1,164 84,164 
ARNE SE re Oe 1,771 43,183 
ey ge Ys 1,870 38,094 
Grand total of all non-occupational 

829,567 


BIS chs costscctoicaiss ik cscianetiaannmnlinersabaa aansiiesise 21,156 





The foregoing gives an average loss of 39.2 days 
per case and 4.42 days per employee. 

The importance of these non-occupational sick- 
nesses becomes more apparent when compared 
with the occupational diseases. In the same group, 
in the same period of time, these caused 69 lost- 
time cases and 2,483 days of disability. The ratio 
was: one day for occupational diseases to 333 days 
for non-occupational sicknesses. 

This should give the medical profession cause 
for thought. It suggests that your opportunities 
for further progress in disease prevention lie 
in the control of appendicitis, the genito-urinary 
diseases, and the virus infections, and diseases of 
the tonsils. 

Studies of sickness absenteeism can well be 
made the basis of a great service to industry and 
the workers. For their promotion, as well as for 
his many contributions to our knowledge of occu- 
pational diseases, I now have the honor of pre- 
senting the Wm. S. Knupsen Awarp for 1941 to Dr. 
Royp R. SAYERS. 


R. ROYD R. SAYERS (Washington, D. C.): 

Mr. CHAIRMAN, Dr. SetBy, Dr. ABELL, guests, 
ladies and gentlemen, associates: Of course, it is 
with great appreciation and great pride that I 
have received this award. It is also with great 
humility that I receive it. 
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It would be presumptuous on my part to say 
that the committee erred in awarding it because 
if I do so, it will indicate that the reasons for the 
award were not well taken. 

The first among those reasons of award was our 
studies in absenteeism due to illness. I honestly 
believe that that is important to all of us, because 
we can not hope to accomplish the things that Dr. 
ABELL has so well pointed out to us unless we 
know where and when and how much as to each 
of these things that are occurring. 

With that knowledge and the knowledge that 
we already have in the various professions asso- 
ciated with industrial health, industrial hygiene, 
occupational diseases, diseases occurring among 
workers, we can control them. We know how; 
and we can do it on most of them. We certainly 
can reduce those diseases. The opportunities as 
Dr. SELBy has so well pointed out are lush. We 
can do much. We are doing much. 

I think one of the greatest pleasures or greatest 
satisfactions I get out of this is the fact that it 
comes from people with whom I have been asso- 
ciated so closely. It affects one to receive an 
award of this character from persons with whom 
one has been closely associated, and for the rea- 
sons that must have gone along with it. 


Scientific Exhibit Awards 


—Report of the Committee of the American 
Association of Industrial Physicians and 
Surgeons— 


CAN ASSOCIATION OF INDUSTRIAL PHYSICIANS 
AND SuRGEONS, during the recent Annual 
Meeting, in Pittsburgh, appointed a Committee on 
Scientific Exhibit Awards, as follows: Chairman, 
Dr. C. O. Sapprincton, of Chicago; Dr. HaRotp A. 
VoONACHEN, Peoria, Illinois, and Dr. HARvEy Bar- 
TLE, of Philadelphia. 
The following awards were made, in the order 
mentioned: 


First: E. S. Gurpgran, M.D., Wayne University School 
of Medicine, and Attending Neurosurgeon, Grace Hos- 
pital, Detroit, Michigan. “Pathology and Surgical Man- 
agement of Acute Head Injury.” Transparencies illus- 
trating the surgical management of head injuries, based 
on over 300 operations. The effects of isotonic fluids and 
various sedatives were also shown. 

Seconp: S. M. Dupertrus, M.D., Department of Sur- 
gery, School of Medicine, University of Pittsburgh. 
“Plastic Surgery.” Translite photographs and colored 
moulages illustrated results from reconstructive opera- 
tions. 

TuirpD: HEALTH DEPARTMENT, American Telephone and 
Telegraph Company. “Medical and Health Service in 
the Bell System.” Photographs, charts, and other ma- 
terial descriptive of the medical and health education 
services in the associated telephone companies. 


The AMERICAN INDUSTRIAL HYGIENE ASSOCIATION 
also appointed a similar committee to make simi- 
lar awards on the Industrial Hygiene exhibits at 
the Convention. The report of this committee will 
be available later, and will be published in INnpus- 
TRIAL MEDICINE. 


Press Assos DaniEL L. Lynci!, of the AMERI- 
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Trends in the Literature 


HE statistics on “Trends in Occupational Dis- 
ease and Industrial Hygiene,” as developed 
in Mr. F. S. MALLeTTE’s talk at the Pitts- 
burgh meeting (see the abstract on page 303) are 
conclusive of the sustained and growing interest 
in these matters. This interest is manifest in the 
subject as a whole, and in the component subjects 
in particular. In graphic presentation, the move- 
ment—as to numbers of articles published—is con- 
sistently upward; lead, dust, and skin at the most 
rapid rates, ventilation and industrial hygiene 
next, gases and carbon monoxide more slowly, 
while silicosis, though becoming steadier, is still 
averaging higher. 

Mr. MALLETTE’s analysis ended with 1940. Under 
the impetus of national defense preparations, there 
should be a tremendous up-surge in 1941. Already 
the number of trade and technical journals which 
are finding a place now and then for an article 
on one phase or another of industrial hygiene has 
shown a vast increase over last year. As to the 
medical journals, and articles on industrial medi- 
cine, the increase is definite, if less pronounced. 
In addition, with the rapid spread of regional, 
sectional, and component society meetings, the 
number of papers and presentations, many of 
which will be later published, is multiplying; and 
the aggregate of lectures and summaries prepared 
for the widening scope of such things as the “re- 
fresher courses,” and post-graduate work referred 
to by Dr. Lecce (page 283) is now of tome pro- 
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portions. Much of the latter is, of course, ele- 
mentary. That, however, is as it should be; the 
men who made industrial medicine are teaching it. 

Among the 1941 developments along the lines 
of Mr. MALLetTe’s study will be the inclusion of 
“absenteeism” as one of the “principal subjects.” 
The occupational causes of absenteeism are being 
well handled in the main; the non-occupational 
causes are being studied. The study has already 
elicited certain figures of aggregate losses in effi- 
ciency, working time, and productive capacity— 
all reflected in the essential matter of cost—which 
are almost astounding. Employers in general have 
been tolerant of the economic cost of absenteeism; 
physicians in general have been unaware of its 
economic importance. It is well, therefore, that 
many presentations should be made and many 
articles published on this subject. Unlike many 
of the occupational hazards, it is not the disability 
of only certain kinds of work. It is, to some extent 
at least, a universal disability, found in every 
employment situation, and as characteristic of the 
small as of the large. On this basis it furnishes 
the means of the one sure argument with the 
small employer as to the value of medical service 
for his employees. In terms of profit-and-loss it 
represents so much more of saving than of outlay 
as to make the appeal irresistible. To physicians 
in general the study of the problem and its allev... 
tion should establish firmly the interrelation of 
individual health, community health, and indus- 
trial health, and the inevitableness of the coopera- 
tion which will ultimately recognize industrial 
medicine as essentially general medicine applied 


to the employed population. 
‘ 


As It Should Be 


ELIABLE estimates show that the full-time 
R medical man in industry is outnumbered 
approximately four to one by the part-time 
practitioners who have industrial affiliations. This 
information agrees with the conception that 65% 
of all employees are to be found in the smaller 
industrial groups, which are frequently located in 
small and suburban communities. It has often 
happened that an industrial organization has been 
started and the community has grown around it. 

It has been stated that approximately 50% of 
the 40 million workers in industry are without 
adequate health supervision because they are at- 
tached to smaller groups which believe that a full- 
time service is not economically justifiable. This 
situation therefore represents an unusual oppor- 
tunity for the private practitioner who may desire 
to supplement his private work with industrial 
health supervision. 

Formerly, and not so long ago, an industrial 
connection was cause for the raising of eyebrows. 
Today, some of the best medical minds and repu- 
tations of the country will be found associated with 
sound industrial programs, with the result that 
adequate health protection is afforded millions of 
industrial workers. 

Industrial health is naturally a form of public 
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health (group health) and is so closely bound up 
with good community health and good public rela- 
tions as to be inseparable from them. Industrial 
health like school and municipal health practice, 
however, while sharing certain fundamental prin- 
ciples, possesses problems peculiar to it and not 
found elsewhere. Such problems involve compe- 
tent knowledge concerning the measurement, ef- 
fects and control of dust, gas, fume, and vapor 
exposures; skin irritants; contagious | diseases; 
health service administration; pre-employment 
and periodic examinations; supervision of the cor- 
rection of physical defects; first aid to minor ill- 
ness and injury; the use of personal and other pro- 
tective devices; ventilation; illumination; posture; 
fatigue, absenteeism; sanitation; nursing service; 
and health education of the worker. 

As vital as the strictly industrial influences may 
be, it has been stated that non-occupational afflic- 
tions cause 15 times as much absenteeism from 
work, as do occupational disease and injury. Per- 
sonal health, therefore, becomes the economic bul- 
wark of industrial health—no workman may ex- 
pect to be a consistent producer either for the in- 
dustry or the community without a fair degree of 
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It is neither the prerogative nor the responsi- 
bility of industry to assume the financial or other 
obligations necessary for the maintenance of the 
personal health of the worker, except in an ad- 
visory capacity. 

But the private practitioner has a duty here not 
only to individual workers, but also to industry 
and the community. 

Physicians have long been identified as health 
officers of municipalities and schools, while carry- 
ing on their own private practices—such is the 
custom. 

There is no valid reason why similar relation- 
ships cannot be carried out in industry, with 
credit to the medical profession. 

Organized medicine, realizing the opportunity 
and responsibility, has founded the Council on 
Industrial Health of the American Medical Asso- 
ciation. This body, through the organization of 
committees in the state and county medical socie- 
ties, the sponsorship of programs and projects, 
constitutes an official medium for the provision 
of authentic information. 

The private practitioner is essential to the well- 
rounded development of the industrial health pro- 








personal health. 
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Industrial Medicine—Industrial 
Physicians 


HE State of Pennsylvania was 

host in May at Pittsburgh to the 
AMERICAN ASSOCIATION OF INDUSTRIAL 
PHYSICIANS AND SURGEONS and the 
AMERICAN INDUSTRIAL HYGIENE As- 
SOCIATION. The former was holding 
its twenty-sixth annual meeting and 
the latter its second. An impressive 
joint program lasting four and a half 
days was presented and an imposing 
and interesting scientific exhibit was 
on display. There was an effective 
combination in the programs of the 
achievements of the surgeon, the 
thoughts of the internist and psychia- 
trist, the contributions of state and 
federal health officers, the studies 
of the physicist, chemist, and research 
worker, and the useful deductions of 
the industrial hygienist. Even a cas- 
ual reading of the program would 
startle the average physician by the 
surprising number of chemical words 
apt to be entirely strange to him and 
a new approach to the study of bac- 
teriology. He would be impressed by 
the evidence of scientific ingenuity 
in research revealed in the wording 
of the titles of some of the papers 
and would discover an amazing var- 
iety of instruments and technics in 
examination of which he had never 
dreamed. In short, he would prob- 
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ably be somewhat shocked to dis- 
cover that industrial medicine had 
come of age, in fact was in a vigor- 
ous middle life — an achievement 
marking progress of which he was 
either only vaguely aware or, more 
likely, entirely ignorant. 

The pride of the parent organiza- 
tion of medicine in the achievements 
of this stalwart son, industrial medi- 
cine, should justly be great. And 
with equal justice it must be tinged, 
at least a little, with regret that its 
early attitude was hardly that of a 
fond and helpful parent. A regretta- 
ble reluctance to accept the idea that 
doctors might be paid in salaries in- 
stead of fees was partly responsible 
for this early lack of warmth. There 
may have been also a then not un- 
justified fear of the control of even 
a fragment of medical practice by lay- 
men in the person of industrialists 
who held the purse strings and could 
thus control the policies of medical 
departments. Happily, time and ac- 
cepted practice have dignified the 
then new economic idea and the 
fears have been found to be ground- 
less. There seems to be no visible 
difference between the honest con- 
cern of the industrial physician for 
the workmen under his care and 
that of the crdinary doctor for his 
private patients. It is very likely 
the average industrialist has greater 
pleasure in the health and well-be- 
ing of his employees than he has in 
the fact that less sickness and less 
accidental injury mean _ increased 
man hours of work. Indeed, many 
statements heard gave expression of 
this very thought. 

There was evident in these meet- 


ings a sincere desire to make the 
maximum contribution to national 
defense. In this endeavor the in- 
dustrial physician and surgeon has 
a role second to that of no other. 
In a very special way his work helps 
to keep industrial production at its 
most efficient level. He brings us 
new records of achievement in the 
early detection and proper introduc- 
tion to treatment of tuberculosis and 
syphilis in large groups of relatively 
young adults. He is a pioneer in 
medicine in the discovery of the 
toxic effects on the human organism 
of new chemicals, solvents, plastics, 
and other materials and is even now 
writing new chapters in medical dis- 
covery which must shortly be includ- 
ed in medical textbooks. He has 
produced a vast highly specialized 
medical literature. He has recently 
won and will firmly hold a proper 
place on the faculties of medical 
schools. He has taken into a pioneer 
field of practice the ancient tradi- 
tions of medicine, which impel the 
physician to serve the well-being of 
his patient before his own. In hun- 
dreds of industrial] medical depart- 
ments he has succeeded in making 
this the basic policy of the depart- 
ment, and this is an achievement of 
this first magnitude. 

When physicians pause to honor 
the accomplishments of their great 
colleagues in medicine, surgery, 
pathology, bacteriology, and_ the 
physical and chemical sciences, they 
will before long think of the con- 
tributions of the industrial surgeons 
and physicians and accord them their 
due measure of unstinted praise. 

—A. H. C. 
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By Leigh F. Watson. 2nd Ed. 591 pages, 281 illustrations. 
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“Management of Fractures, 
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tested methods by means of clear, simple discussion and 
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paratus and medico-legal aspects of fractures. 


By J. Albert Key and H. Earle Conwell. 2nd Ed. 1246 
pages, 1224 illustrations. Price, $12.50. 


“Operative Orthopedics” 


This recent volume covers all phases of operative ortho- 
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in clear detail. Illustrations help the surgeon duplicate 
these procedures easily. Throughout the book the author 
describes those procedures which conform to mechanical 
and physiologic principles and which will meet all indi- 
vidual requirements. 


By Willis C. Campbell. 1154 pages, 845 illustrations, 4 
color plates. Price, $12.50. 
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Opportunities for Physicians In Industry 


Tuomas L. SHIPMAN, M.D., 
Lynn, Massachusetts 


ROM the beginning let it be 

remembered that this paper is not 
concerned primarily with “oppor- 
tunities for industrial physicians.” I 
shall principally consider the oppor- 
tunities which await the rank and 
file physician, the general practition- 
er, in his contact with industry. Let 
it also be remembered that no facts 
or percentages which have been 
gathered in the many studies in this 
field can be regarded as strictly ac- 
curate; no specific figures exist, and 
it is possible to regard percentages 
given as indicating only general 
trends. What is this “industry” that 
is discussed so casually? Industry is 
composed of approximately 18 or 20 
million human beings who are 
scattered in groups of various sizes 
throughout the length and breadth of 
the country. These individuals are 
engaged in every conceivable type of 
occupation and they are working in 
every conceivable environment. The 
Council on Industrial Health has list- 
ed 241 establishments which employ 
more than 2,500 men and women, 
and these larger establishments em- 
ploy only 10 or 11% of our total 18 
or 20 million workers. Sixty-two 
per cent of this enormous number of 
individuals are working together in 
little groups of 500 or less. What 
sort of medical care are these people 
getting at the present time? Accord- 
ing to the American Medical Direc- 
tory there are approximately 1,400 or 
1,500 physicians who either limit 
their work to the industrial field or 
who otherwise regard it as their spe- 
cial interest. The fact becomes at 
once apparent that the majority of 
American industrial workers receive 
medical care from physicians whose 
interest in this industrial work is, to 
say the least, secondary. 

The physicians serving industry 
may be divided into three broad 
classifications. In the first group are 
fulltime industrial physicians, some 
of them actively engaged as plant 
physicians, some working with in- 
surance companies, others who re- 
gard themselves as consultants, but 
all of them choosing to consider in- 
dustrial medicine or surgery, or both, 
as their particular specialty. The 
second group includes doctors who 
serve industry on a part-time basis. 
Ordinarily these are doctors with 
private practices of their own in the 
field of general medicine or surgery. 
They have, however, definite under- 
standing and interest in the medical 
problems in industry, and they ordi- 
narily have some sort of a working 
agreement with one or more particu- 
lar industrial groups. I know of one 





man who could be regarded as a good 
example of this type: he is the works 
physician for a fairly large industrial 
plant during the morning but in the 
afternoon, unlike the leopard, he 
does change his spots and emerges 
as a pediatrician. So far he has re- 
fused to confess to me which he re- 


gards as his vocation and which his 
avocation. 

In the third category must be in- 
cluded almost all the remaining doc- 
tors in the country. Today there are 
but few doctors who do not occasion- 
ally encounter problems which in one 
way or another should be classified 
as industrial. Unfortunately the in- 
dustrial connection in these prob- 
lems frequently goes unrecognized; 
but it is possible that one patient’s 
continued headaches result not from 
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chronic sinus trouble or eyestrain 
but from a mild and repeated ex- 
posure to carbon tetrachloride. How 
about the overworked executive in 
an industrial concern? 
physician who is advising this man to 
take things easy would cooperate 
with the plant physician he would 
have the satisfaction of knowing that 
his suggestions would be carried out. 
How about that obscure case of ec- 
zema which seems to be defying both 
diagnosis and treatment? The con- 
sideration of the substances with 
which the man works is most cer- 
tainly of prime importance, of just as 
great importance as arranging for 
changes in the type of work which a 
girl does in the early months of her 
pregnancy. So many of the general 
practitioners throughout the country 
blindly close their eyes to the possi- 
bilities of cooperating with industry 
that they really represent a greater 
problem than the unhappy few who 
admittedly are ready to put the 
blame for every disorder on the pa- 
tient’s work, 

That this state of affairs should 
exist is hardly to be wondered at if 
one thinks for a moment of the train- 
ing which the average physician re- 
ceives in matters pertaining to in- 
dustrial medicine. In the academic 
year just closed 52 medical schools 
were listed as providing required in- 
struction in industrial hygiene. On 
the average, from four to five hours 
of lectures is devoted to this work 
and less than half of these schools 
provide any field trips, although 
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many of them do require that the 
| students should prepare some sort 
of a sanitary survey. Twelve schools 
were listed as providing elective or 
postgraduate courses in _ industrial 
hygiene and nine other universities 
lare equipped to provide advanced 
instruction in this field. Fortunate- 
ly, this list is growing each year; 10 
nd 15 years ago, however, the list 
as painfully brief. This means of 
rourse that, except for recent grad- 
ates of these 52 medical schools, an 
enormous number of doctors have 
never received any form of instruc- 
ion whatever relating to industrial 
atters. As I look back on my own 
xposure to industrial hygiene in 
medical school I realize how com- 
pletely it failed to place the specialty 
of industrial medicine before the 
students as an attractive possibility 
or a future career. It was much 
ike being served a plate of cold un- 
seasoned spinach in a_ restaurant 
famous for the elegance of its cuisine. 
\ Industry and the medical schools 
\must get together if the students are 
\to see the field of industrial medi- 
cine in its proper perspective. One 
tan even visualize the time when 
some forward looking hospital will 
ake arrangements with an industry 
whereby the interns will actually 
pend a specified time working in 
nd for that industry. 
The existing educational institu- 
tions can take care of training well 
quipped young men prepared for 
l-time work in industry at the 
resent rate of demand. Up to the 
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present, however, that demand has 
not been nearly large enough, and 
there are even now large industrial 
concerns which seem to be perfectly 
satisfied with second rate medical 
care for their employees. I know of 
one industrial plant, employing ap- 
proximately 14,000 men, where the 
medical -steff consists of one full- 


fime physician. Pre-employment ex- 


aminations in this plant are done by 
a man who really started as a first 
aid worker; he told me rather proud- 
ly that he could do over 300 physi- 
cal examinations a day! A situation 
of this sort certainly seems to be out 
of step with the general trend. Ac- 
cording to the National Industrial 
Conference Board, the per capita cost 
for medical care in industry between 
1915 and 1938 rose in almost a steady 
curve from 88 cents to $6.15. I can- 
not feel that industry has become so 
paternalistic and altruistic that it 
would continue such a policy with- 
out expecting something in the way 
of return on that investment. 

While on the subject of finance one 
should not attempt to dodge the issue 
that in the budget of any medical de- 
partment in industry salaries prob- 
ably represent the largest item. It 
is not too difficult to arrive at a wage 
rate for a nurse or x-ray technician 
which will correspond reasonably 
well with the general level existing 
in the community. As to how much 
a full-time physician in industry is 
worth, there seems to be a decided 
lack of unanimity. If a full-time 
physician in industry contents him- 
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self with bandaging fingers and dis- 
pensing pills, he probably is not 
worth much to that industry, but if 
he is willing to tackle his job with 
the same enthusiasm, the same level 
of intelligence and healthy curiosity 
shown by the specialists in any other 
line, his financial reward should be 
in proportion. Industry must pre- 
pare to pay for a specialist if it wish- 
es the advice and services of a spe- 
cialist. If industry pays for a finger 
bandager or a pill pusher, that is just 
what industry will get. 

To the operator of the small indus- 
try the establishment of a high pow- 
ered medical department with a full- 
time physician is obviously out of the 
question. How is the manager of the 
small concern to provide adequate 
medical care for his employees with- 
out a disastrous financial outlay? As 
I see it, there are two solutions to 
this problem: in the first place, the 
services of a true industrial physician 
could be shared with other concerns. 
This can be and has been done with 
great success, and I need only refer 
the unbeliever to the experience of 
Dr. Frank Griffin in Toronto as re- 
ported in the Canadian Public Health 
Journal for November, 1939. Here 
one can read how one physician was 
able to take over the medical care in 
several small plants, do the physical 
examinations, arrange for nursing 
service and oversee the general plant 
hygiene. I know of several situa- 
tions in this country where a similar 
arrangement is in operation. The 
other solution which can be used in 
any community, regardless of its 
size, is to make use of the general 
practitioner who is already on the 
job. Almost all industrial concerns, 
especially the small ones, seem to 
have particular physicians on whom 
they call when emergencies arise. It 
may be that the physician called is 
the only one in town. The point 
which I wish to emphasize is that in 
far too many cases the poor physi- 
cian is not consulted until after the 
accident has occurred. I have no de- 
sire to turn every doctor into a safe- 
ty engineer; nevertheless what a su- 
perior arrangement it would be for 
all concerned if that small industry 
and the doctor could get together on 
a plan for regular medical supervi- 
sion of all matters pertaining to the 
health of the employees; let them 
start regular pre-employment exam- 
inations and, even better, periodic 
examinations. Details of this plan 
would, of course, have to be adapted 
to the particular circumstances. It 
might mean one morning or part of 
a morning a week for physical ex- 
aminations and one morning every 
month or so for a general plant in- 
spection. I am sure that even a 
small industry would reap a gener- 
ous return from any money expend- 
ed in this direction. Here, I feel, lies 
the real opportunity for physicians 
in industry. Here lies the way of 
bringing improved medical care to 
the greatest number of individuals. 
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Obviously an industry must exer- 
cise a certain amount of judgment 
in naming the doctor to carry out a 
program of this sort. I am con- 
vinced that the majority of general 
practitioners who are honest would 
welcome a closer intimacy with in- 
dustry. They will produce the argu- 


ment, however, that they have no, 


training in industrial work and 
would not have any idea how to go 
about it. Already 29 states in their 
state governments have set up de- 
partments which are interested pri- 
marily in industrial hygiene. The 
state medical associations are a jump 
ahead and 34 of these societies now 
have committees on industrial health. 
These various groups are continually 
increasing the scope of their activi- 
ties as well as increasing in number. 
These are the groups that stand 
ready to assist the general practi- 
tioner as he embarks into the some- 
what bewildering and complex field 
of industrial medicine. Of course 
there are opportunities for physi- 
cians in industry. They exist in 
nearly every consulting room in the 
country. They exist in nearly every 
industry in the country, large or 
small. They exist somewhere in the 
family life of the majority of the 
people in this country. They await 
only recognition, but they must be 
recognized jointly by industry and 
by the medical profession. It can 
be only when these two groups join 
hands that these opportunities can 
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control of sanitation and in the 
administration of benefit plans where 
health is involved. It is a job in 
“human engineering” from start to 
finish. I know of no better hu- 
man engineer than the doctor. Pro- 
gress in industrial medicine will 
continue to be slow until more em- 
ployers provide the opportunity. 
Doctors cannot go into a plant unin- 
vited. On the other hand, employers 
are not willing to embark on a 
health program without being rea- 
sonably assured that it will justify 
its cost. Actual demonstrations by 
physicians that good industrial med- 
ical service will pay dividends is the 
best way to educate employers. A 
“speed up” in the progress of indus- 
trial medicine is in the offing with 
the more widespread teaching by 
medical schools, the American Med- 
ical Association and other medical 
organizations of industrial medicine 
in all its phases including industrial 
toxicology, occupational disease and 
engineering methods for their con- 
trol. The practice permitting first 
aid men and other nonqualified per- 
sons to make physical examinations 
of employees should be discontinued. 
The general practitioner will con- 
tinue to play an important role in 
serving the numerous small indus- 
trial establishments widely scatter- 
ed throughout the country. He can 
cope with most of the medical situa- 
tions arising in the average plant. 
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Ventilation of Plating Tanks 


ALLEN D. BRANDT, 
P.A. Sanitary Engineer (R) 


INCE 1928, when Bloomfield and Blum! made 
S a study of the health hazards of chromium 

plating, considerable attention has been fo- 
cused upon the ventilation of plating tanks of all 
kinds. While the recommendations for control of 
the health hazard by means of transverse or lateral 
exhaust ventilation given by Bloomfield and Blum 
are valid even today several attempts have been 
made since then to define more specifically the 
required ventilation rate. 

Riley and Goldman,? in 1937, undertook a short 
study of plating tanks and presented a simple 
equation for the computation of the required 
amount of ventilation. (See Table 1.) The equa- 
tion they suggested provides essentially the same 
ventilation rate as recommended by Bloomfield 
and Blum. This equation with but minor modi- 
fications is in wide use today and is incorporated 
in the Appendix of the proposed American Stand- 
ard Safety Code for Exhaust Systems in Electro- 
plating Operations. More recently Battista, Hatch 
and Greenburg® reported the results of a study 
on the ventilation characteristics of a plating tank 
provided with lateral exhaust ventilation. Their 
results indicate that the quantity of air which 
must be exhausted for a given velocity over the 
remote part of the tank is a function of the tank 
width to the 0.6 power. (See Table 1.) (Nore: 
the value of 1.6 given in their paper is in error,— 
it should be the reciprocal of 1.6 or about 0.6.) 
Silverman,‘ in a paper about to be published, 
shows that for a given velocity over the remote 
corners of a tank, Q (quantity of ventilation per 
unit time) is a function of the tank length to the 
0.85 power and the tank width to the 1.15 power. 
(See Table 1.) 

Before the results of the studies of Battista, 
Hatch, Greenburg and Silverman became known 
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to us, the differences in opinion voiced by those 
people who submitted comments on the proposed 
electroplating code made it apparent that no uni- 
formity of opinion on the proper ventilation rate 
or the determination thereof existed among those 
interested. Consequently, a study was undertaken 
to determine (1) the air flow characteristics of 
plating tanks provided with lateral exhaust ven- 
tilation, and (2) the minimum velocity at the 
remote point or area over the plating tank neces- 
sary to maintain the concentration of chromic 
acid mist in the air of the workroom and in close 
proximity to the tank below the permissible safe 
limit of one milligram per 10 cubic meters of air. 
Only the first part of this study has been com- 
pleted, and it is to a discussion of the results 
of this study that the remainder of this paper 
will be devoted. 


Method of Test 


TANK six feet long by two feet wide and 

with a flat surface about seven inches below 
the bottom of the exhaust slot opening was con- 
structed essentially of masonite. Exhaust hoods 
having inside dimensions of 6 in. x 10 in. x 6 ft. 
long were made, of % in. board. These hoods were 
provided with an adjustable lip or flange of sheet 
metal so that the slot width could be adjusted 
from 0 to 3 inches. The lip or flange forming the 
lower part of the slot extended into the hood 
proper a distance of 2% in. simulating to a cer- 
tain extent the upper edge of a typical plating 
tank. (See section in Fig. 2.) 

Each hood was connected to a 12 in. square 
exhaust manifold by means of three pipes of 6 in. 
diameter. The purpose of this layout was to ob- 
tain a fair degree of unformity of slot velocity 
throughout the entire hood length. The exhaust 
hoods served as the sides of the tank and in that 
part of the study devoted to the characteristics 
of a single hood the unventilated hood was low- 
ered so that its top was at the same level as the 
lower edge of the exhaust slot. 

The velocity determinations were made in a 
plane normal to the slot and half-way between 
the ends of the tank. The thermo anemometer 
was used for the determination of the velocities 
and several results in the high velocity range 
were checked with a point velocity type Pitot 


TABLE 1. 


EQUATIONS IN USE OR SUGGESTED FOR THE DETERMINATION 
OF THE VENTILATION RATE FOR PLATING TANKS 


Source 


~ Bloomfield and i. 
Blum 


Remarks aa 


Equation 





Adequate control 
but not defined by 
equation 


Slot velocity of 2000 
fpm and increasing 
slot width as tank 
width increases 


Q—100LW Ventilation rate 


ossibly slightly 
ow for adequate 
control 


Found to be ade- 
quate generally and 
in very wide use 


Riley and Goldman 


American Standards 
Association. (Out- 
growth of equation 
by Riley & Gold- 
man) 


Battista, Hatch 
and Greefiburg 
Silverman 


Q=120 LW 


Value of “K” not 
yet determined 


Not yet published 


Q KLW?.¢ 


Q=23L."WLsy 
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tube.5 The quantity of air exhausted was meas- 
ured by orifice meters in the exhaust ducts. 

It was intended that a ventilation rate of 120 
cfm. per square foot of tank area, as set forth in 
the proposed American Standards Safety Code 
for Exhaust Systems in Electroplating Operations, 
would be used. However, the exhauster available 
for the study moved only 1320 cfm. or 110 cfm. 
per square foot of tank area. For a slot width of 
exactly one inch the slot velocity at this rate of 
flow would be 2640 fpm. However, with our slot 
arrangement the width could not be regulated 
with any great degree of accuracy and happened 
to be somewhat greater than one inch, resulting in 
a slot velocity of about 2200 fpm. 


Ventilation Characteristics 


SIMPLE mathematical analysis of the prob- 
lem will demonstrate that for a line source 
of exhaust of infinite length, V must vary inversely 
as the first power of X—the distance from the line 
source—since the successive velocity contour sur- 
faces will be concentric cylindrical surfaces with 
the line source of exhaust as the axis. Carrying 
this analysis a step farther, it is obvious that for 
all practical purposes the same relationship ex- 
ists in the plane normal to a line source of suction 
at its midpoint if the source of suction is merely 
long enough to produce flat velocity contours in 
a plane through the axis of the line source of suc- 
tion. Therefore, it seems likely that this relation- 
ship, namely, that V varies inversely as the first 
power of X, would not be modified significantly 
in the case of a one-inch slot six feet long so long 
as no surfaces exist nearby to alter the contour 
pattern. In other words, the relation between rate 
of ventilation and tank width is Q=KLVX in 
which 
Q=air volume per unit time, 
K=a constant, 
L=slot length, 
V=velocity at distance X from slot, 
X=distance from slot at which V is determined. 
However, in the case of a plating tank six feet 
long and two feet wide with a flat surface seven 
inches below the center line plane of the slot the 
contour pattern will be distorted, that is, due to 
the restricted areas from which no air can be 
exhausted the velocity contours in the plane nor- 
mal to the slot at its midpoint will be expected 
to be extended or become separated adjacent to 
the zones of restriction. If this assumption is cor- 
rect, it follows that V will vary inversely as X to 
some exponent less than one and that this ex- 
ponent will not be constant unless the influence 
exerted by the restriction is uniform from slot 
outward X distance which is not the case with a 
plating tank. That is, if we substitute tank width 
W for distance from slot X in the equation given 
above, it becomes Q=KLVW‘* in which the value 
of “a” is less than one and is not constant for 
different tanks. 


Results of Study with One Hood 


INCE Dalla Valle’s® general equation 5 
KX™ gives the relation between the center 
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line velocity V at various distances X from the 
exhaust opening and the velocity Vo through the 
opening, the values of the function ~* were 
plotted on double logarithmic paper against the 
corresponding values of X so that the value of 
the exponent “a” might be determined. 

In Fig. 1 is shown the relation of the center line 
values for the function *, to the corresponding 
values of X in inches. The resulting curve bears 
out the previous analysis. Since this relationship 
is not a straight line, it is impossible to define it 
by means of any simple equation. However, from 
the point of view of controlling the gas and/or 
mist hazard in plating operations, the criterion 
seems to be a minimum air velocity toward the 
exhaust slot at the remote edge of the tank. Ob- 
viously, if the air velocity at the remote edge of 
the tank is adequate to carry the gas or mist into 
the exhaust system, at any point nearer the slot, 
the velocity will be more than adequate. There- 
fore, it may be desirable to estimate the value of 
the exponent “a” in the zone of minimum control 
velocity, that is, near the side of the tank opposite 
the hood. From the slope of the broken line at 
the lower end of the curve, this value is found 
to be about 0.50. Consequently the equation 
Q=KLVW?°® defines the relationship between the 
quantity of air to be exhausted and the center line 
velocity which will exist at the remote edge of 
the tank. While the minimum controlling velo- 
city at the center line point most remote from the 
exhaust hood has not yet been determined, there 
is reason to feel that this value will be in the 
neighborhood of 75 fpm. If this value is correct, 
the equation for the calculation of the amount 
of ventilation necessary for tanks of about 12 to 
30 inches in width and supplied with only one 
exhaust hood is Q=175 LW°®®. 

It must be recognized, of course, that this equa- 
tion may not be accurate for tanks of any width 
except 24 inches since the curve of Fig. 1 might 
not be the same for tanks of other widths inas- 
much as any change in the location of the wall 
opposite the exhaust slot alters the velocity con- 
tours and the resultant curve to some extent. 
However, since tanks of greater width are usually 
provided with two exhaust hoods and for narrower 
tanks the error is on the safe side, it is felt that 
this equation will apply generally for tanks with 
one exhaust hood. 

Since the equation Q=120LW has been used 
extensively and with good results as regards con- 
trol of the contaminant, it may be well to see how 
the two equations compare. By the above equa- 
tion for a tank 6 ft. long by 2 ft. wide Q=1440 cfm. 
From equation Q=175 LW®* Q for a similar tank 
=1488 cfm. This same agreement does not exist, 
however, for tanks of all widths. For tanks less 
than 24 inches wide, the ventilation rate per unit 
width required by the new equation increases 
and for tanks over 24 inches it decreases whereas 
with the equation now in use, it remains constant. 

In Fig. 2 the velocity contours in a plane nor- 
mal to the exhaust slot at its midpoint are shown. 
These contours demonstrate the distortion pro- 
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duced by the tank wall opposite the exhaust hood. 
This distortion improves the ventilation char- 
acteristics, since for a given Q the remote velocity 
contours extend beyond their normal path toward 
the critical velocity zone. In other words, if it 
were not for the wall on the unventilated side 
of the tank the 70 fpm. contour would cross the 
center line about 14 inches from the slot instead 
of 23 inches from the slot and at 24 inches out or 
at the critical point the velocity would be only 
about 41 fpm. 

As indicated in the introductory analysis, it is 
the tank wall on the unventilated side and to some 
extent the flat surface seven inches below the slot 
which cause the exponent of X or W to be less 
than one and the relationship between {> and 
X to be a curve rather than a straight line. This 
may be substantiated if the velocities as taken 
from the contours vertically above the slot in Fig. 
2 are used in the function =, and this function 
plotted against the corresponding distances above 
the slot. As shown in Fig. 3 a straight line having 
a negative slope of 1 will result. 


Effect of Slot Width 


HILE it has been shown by Dalla Valle® that 

slot or face velocity per se has little influence 
at even short distances from the hood, this fact 
is not generally recognized. The important factor 
is the quantity of air exhausted as is illustrated 
by the table in Fig. 4. This table gives the center 
line velocities at different distances from the mid- 
point of a one-inch and two-inch slot with Q re- 
maining the same in both cases. These results in- 
dicate that the influence of the higher velocity is 
lost at a distance of two inches from the face of the 


Frelation between center line velocity and distance from 
slot — (One slot type hood with one inch s/ot } 
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slot. Obviously this distance will increase slightly 
as the difference between the slot widths increases. 
The apparent discrepancy between the slot veloci- 
ties, as pointed out previously, is due to the fact 
that the adjustment of the slot widths is not very 
accurate so that they may vary substantially from 
the values given. However, this is of little conse- 
quence since the slot velocities were measured in 
all cases. 

The curves of Fig. 4 are similar and essentially 
parallel as is to be expected. 


Ventilation Characteristics with Two Hoods 


OM the equation Q=KVLW?®® it might seem 
like a logical conclusion that since the ventila- 
tion rate required per unit tank width decreases 
with increasing width, less ventilation would be 
required for a tank with one hood than with two 
hoods. However, in the case of a tank provided 
with two hoods the resultant center line velocity 
at the center of the tank is the sum of the vectorial 
components of the velocities produced by both 
hoods as was pointed out by Battista, Hatch and 
Greenburg.’ While this value can be estimated 
with a fair degree of accuracy, it was felt desira- 
ble to make actual determinations of the center 
line velocity across a tank with two hoods so that 
these values, particularly the minimum control 
velocity, may be compared with that for a tank 
with one hood. 


Results of Study with Two Hoods 


ie same tank was provided with exhaust ven- 
tilation through slots along the two long sides 
and center line velocities were measured with a 
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total ventilation rate of 1320 cfm. (660 cfm. 
through each hood.) The relation between the 
function .*, and X is shown in Fig. 5. Since the 
ventilation characteristics are similar for both 
halves of the tank, values for only one-half of tank 
are plotted. 

There seemed to be so little difference in the 
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minimum center line velocities obtained in the 
center of the tank with two exhaust hoods and at 
the remote edge with one hood, that the critical 
velocities vertically above the center line were 
determined at several stations for both conditions 
of ventilation. These results are shown in Table 
2. While these results favor the two hoods only 
slightly, of far more importance is the practical 
significance: that is, that with one hood any move- 
ment by workers or objects near the unventilated 
side of the tank may cause sufficient conflicting 
air currents to permit the escape of some of the 
contaminated air whereas with two hoods the 
velocity in the zone of probable movement is of 
such magnitude that no disturbance in the ven- 
tilation characteristics is likely. 


Conclusions 


INCE the data presented herein essentially 

substantiate those presented by Battista, Hatch 
and Greenburg, it seems obvious that the center 
line velocity across a plating tank ventilated by 
means of lateral exhaust ventilation varies in- 
versely as the distance from the slot to an ex- 
ponent less than 1. That is, the ventilation rate re- 
quired to maintain a given center line velocity over 
the tank at the point remote from the slot or slots 
is given by the equation Q=KVLW* in which the 
value of “a” is less than unity. 

2. Inasmuch as the value of the exponent “a” 
determined by Battista, Hatch and Greenburg is 
about 0.6 in which case the tank had no wall 
opposite the exhaust slot, and the value of the 
exponent “a” determined in this study is about 
0.5, it appears that the equation Q=KVLW°®® de- 


Frelation between center tine velocity and distance from 
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fines the ventilation characteristics of plating 
tanks more accurately than equations now in use. 
However, since the value of K is unknown and 
since the equation Q=120LW, first, has been used 
widely with good results; and, second, gives re- 
sults essentially the same as the equation Q= 
KVLW?°® for a critical velocity V of 75 fpm. and 
for tanks of sizes commonly encountered, it is 
recommended that it be used pending the deter- 
mination of the value of “K” and possibly addi- 
tional data on the characteristics of tanks with 
two hoods. 





TABLE 2. 
CoMPARISON OF MINIMUM VELOCITIES OVER TANK 
WITH ONE SLOT AND WITH Two SLoTs 
(Quantity of Air Exhausted Same In Both Cases) 


Number of Distance cones 
hoods from slot 





Distance above center line 





60 59 56 
70 70 61 


3. Since the value of “a” is less than 1, it would 
appear that the ventilation rate per unit tank 
width decreases as the tank width increases. In 
other words, the wider tank is favored. However, 
this condition will exist only so long as the ratio 
of the tank length to width is such that the velo- 
city contours in the center line plane passing 
through the slot as an axis are essentially flat for 
the greater part of the tank length. 
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Discussion: 


R. L. SILVERMAN (Boston, Mass.): I would like 
to ask if the exponent of 1.5 that he found in steam 
exhaust is always a fundamental error? 

Mr. Hatcu: No, as far as I know now. The situation 
there was of a relatively small hood rather than a rela- 
tively long shot. In other words, it comes more nearly 
into the category of suspension in space, but lengths and 
widths that are not far apart. 

Dr. A. J. Lanza (New York): I would like to know 
whether or not the exponent is determined by the control 
of velocity and whether the controlling velocity is more 
nearly perfected by the material you are dealing with or 
whether it is determined by the shape, and so on, of the 
exhaust opening? 

Mr. Hatcn: As far as I know, we have no precise 
quantitative information concerning the control of vel- 
ocity over plating tanks in terms of direct correlation with 
performance. Various suggestions have been made all 
the way, I believe, from a minimum velocity over a tank 
of 50 feet per minute to a value of 100. 

From my personal observation, I should say that the 
control velocity, minimum velocity within the ventilated 
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area, should be a value that is substantially above con- 
vection and other stray currents in the room. The plating 
operation, itself, doesn’t send off with any expert force 
the contamination that is given off over a short distance 
and then dispersed from that point on by the natural 
currents in the room. So, the velocity must necessarily 
be above the expected room velocities; how much higher 
than that, I don’t know. 

Experience on other operations would indicate it doesn’t 
have to be much above the minimum, which is usually 
taken as 50 or 60 feet per minute. In Dr. Branpt’s paper 
he discusses a possibility of a minimum velocity of 75 feet 
per minute along the central line of the tank. 





The Engineering Control of 
Lead Contaminated 
Environments 


Gorpon C. Harrowp, Pu.D., 
Industrial Hygienist, 
Chrysler Industrial Hygiene Laboratories 


HIS article will attempt to show a coherent 
picture of the various factors involved in the 
detection and control of an environment 
presumably contaminated by lead. Inasmuch as 
many engineering survey studies have been, and 
are being, conducted in various localities we will 
neglect the general inspection procedure and con- 
fine our discussion to some of the various aspects 
of environmental contamination which have not 
been emphasized or discussed in the literature. 

By its very nature industrial hygiene procedure 
within any given company from the nation, state, 
or city-wide survey. The same general informa- 
tion is obtained regarding work facilities and the 
personnel engaged in a given activity as well as 
the surrounding environmental influences. How- 
ever, more detailed and continuous types of in- 
formation obtainable at frequent intervals over 
long periods of time enable the investigator to 
arrive at conclusions and formulate measures 
which can be shown to be effective by continual 
follow up. This type of control and follow up 
should eliminate all but the most exceptional 
cases of lead absorption and should eliminate 
entirely cases of clinical lead poisoning.’ The 
sporadic survey of the governmental or insurance 
type perhaps even on the yearly basis is effective 
in eliminating the bulk of the poisoning cases but 
does not prevent the occasional case, or group of 
cases, of damage. 

The first essential when complete engineering 
control is desired is to know when new compounds 
are to be used or when a previously used lead 
compound is to be introduced into some new use. 
This is accomplished through a thorough knowl- 
edge of the processes involved as well as the re- 
search efforts of the numerous persons and agen- 
cies endeavoring to improve those processes. Ex- 
tensive reading in the trade, patent, and scientific 
literature, supplemented by personal contact with 
those engaged in the various researches, is the 
most feasible way to fulfill this condition in re- 
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gard to a lead-using or any process involved. 
Familiarity with the processes in use is, of course, 
best obtained by spending considerable amounts 
of time in the plant observing the actual opera- 
tions. Submitting the changed conditions to the 
industrial hygienist prior to introduction into pro- 
duction is extremely desirable but not absolutely 
necessary provided close contact is maintained by 
the hygienist with the various departments most 
likely to know of projected developments or re- 
sponsible for the introduction of new materials. 

The second essential is to know how the new 
use will complicate the environment and to what 
extent it will affect the employee. This require- 
ment can usually be met by the industrial hy- 
gienist by reference to past experience. Lead 
and its compounds have been so generally studied 
that some work bearing on the problems to be 
encountered can be found which will at least give 
a hint of what to expect in new situations. In 
addition to the literature various individuals en- 
gaged in industrial hygiene have information 
which may not have been published for various 
reasons. The exceptions to the above statements 
which appear when new lead compounds are 
devised must be handled by a combination of 
research and close contact with situations where 
the substance in question is being employed. 

This control involves numerous air samples 
taken with suitable apparatus in the work and 
adjacent areas, proper analysis of these samples, 
and a consideration of the time spent by the work- 
men in the exposed sections. It also involves the 
examinations of employees by means of the lead 
in urine and B. A. tests. It has been our experi- 
ence that these two tests will give adequate warn- 
ing of increased lead absorption when a number 
of employees are involved.? Clinical examination 
should not be needed unless the above mentioned 
control measures fail completely. Inasmuch as 
we have had no lead poisoning for over five years 
with over 5,000 employees exposed to lead in vari- 
ous forms we feel that the procedure outlined is 
adequate. 

In amplification of the above, it should be em- 
phasized that enough air samples should be taken 
at close enough intervals so that a true picture 
may be obtained. This is also true of the urine 
and blood samples. Furthermore, -the errors in- 
volved in the sampling procedure should be clear- 
ly recognized and evaluated. These factors as 
well as the analytical methods involved have been 
discussed by us in previous publications.**5* (A 
more recent analytical tool that gives promise of 
being of aid is the polarograph or dropping mer- 
cury electrode.) 

Following an evaluation of the extent of the 
possible exposure the next step is the proper rec- 
ommendations of an engineering nature which 
will lead to adequate control at a reasonable cost. 


Control Measures 
ONTROL methods will be discussed under the 
five general headings of: (1) Substitution; 
(2) Change of Operation; (3) Ventilation; (4) 
General Housekeeping; (5) Individual Protection. 
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Fig. 1. 
Pouring of Stick Solder from Pig 


The substitution of other substances for lead 
is a solution approached with great eagerness 
whenever difficulties occur and at times a satis- 
factory solution is reached. However, it should 
be remembered that lead has unusual physical 


properties and at the same time is relatively low’ 


in cost compared to other materials which will do 
the same jobs. In most instances the finding of 
a material which will do the same work at the 
same cost is hopeless. This does not mean that as 
new products appear they should not be con- 
sidered but that the possibilities of success are 
limited. In a few cases where substitutes suggest 
themselves they have not been utilized because 
their adaptation would involve research and test- 
ing costs which would make the substitute pro- 
hibitive for the limited use that would be involved. 

While substitution of other substances for lead, 
as previously mentioned, is not always successful 
we might cite an instance where this was quite 
practical. Analysis of several hundred paints used 
in the automobile industry had revealed a few 


Fig. 2. 
Exhausted, Controlled, Lead Melting Pots 
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which had more than 1% lead content. Paints 
were formulated which had less than 1% lead 
content and were found to be satisfactory. At 
this time no paint used on the passenger cars of 
this corporation contains as much as 0.5% lead. 
In the operations where stud bolts are screwed 
into engine heads, litharge was used as a cement. 
Air analysis showed that while no values over 
1.5 mg. Pb./10 cu. m. of air were present, when 
the litharge paste was being prepared the values 
were at times up to 5 and 6 mg. Pb./10 cu. m. of 
air with a general average of about 3.5 mg. Pb./10 
cu. m. of air. While this was not likely to be seri- 
ous efforts were made to find a satisfactory sub- 
stitute. The result was a rubber and non-toxic 
metal cement sealer which proved very satisfac- 
tory. It might also be mentioned that various 


Fig. 3. 
Babbit Stock Room. Pouring Reclaimed Solder 


efforts have been made to provide a satisfactory 
substitute for lead solder. Bronze and cadmium 
have been used, but no great advantages have 
resulted from such efforts up to the present time. 

Often when direct substitution is not possible 
it may be feasible to change an existing opera- 
tion. Thus in the case of soldering operations on 
auto bodies the introduction of hand filing in 
place of grinding machines materially reduced the 
concentrations of lead in air. When greater care 
was exercised less metal was applied and hence 
less had to be removed. What appeared to be a 
prohibitive change was actually not so, but a gain 
in all respects. At the same time greater care 
was exercised in getting parts to have a closer 
fit and again less metal was used and a better 
product was obtained. The use of lead solder was 
entirely done away with on some operations in 
this manner. 

Perhaps the best example I can give concerns 
the elimination of mechanical grinding with 
power-driven grinders. These grinders, sanders 
and buffers would in the course of removing ex- 
cess solder filling, deposit in the air up to several 
hundred mg. of Pb. dust per 10 cu. m. of air per 
machine. General averages in such areas might 
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range from 35 to 50 mg. Pb./10 cu. m. of air. The 
general average when these grinders were re- 
moved was reduced from these figures to about 
4 mg. Pb./10 cu. m. of air. These amounts were 
due to hand filing, sanding, to dust on the floors, 
and to the disturbance of various containers for 
the chips and dust. Owing to supposed advan- 
tages of the power driven grinders attempts were 
made to solve the problem by building exhausted 
grinding booths. While some of these were rela- 
tively efficient yet the average concentration of 
lead in the air varied from 50 mg./10 cu. m. to 
several hundred mg. on some installations. Even 
when approved respirators of high efficiency were 
used the quantities were such that a well fitted 
filter respirator would let in from three to five 
mg. Pb./10 cu. m. of air, and when the careless 
worker was considered this exposure would be 
much higher. One solution, which was success- 
ful, was to place an air supplied hood over the 
mechanical respirator. Since constant and close 


control was needed for these booths at all times 
and since it had been demonstrated that careful 
filling of seams and removal of the excess solder 
by hand filing was extremely practical at no cost 
penalty, all such booths were removed. The booth 
system was practical but required such close ob- 





Fig. 4. 
Dust Collector for Vacuum Sweeping System. 
Body in White 


servation that it constituted a perpetual mental 
hazard to the industrial hygiene personnel. It 
was a certainty that the carelessness of individuals 
would cause occasional slips over a long period 
of time. 

The residual lead dust in the air was due to a 
large number of items which might be called the 
housekeeping and ventilation influences. Tests 
showed that in some filing and finishing areas 
the dust on the floor was an important factor. 
Tests were made with a portable collector type 
of vacuum cleaner and with wet sweeping. The 
bag filters were not sufficiently effective in the 
two machines examined since one collector gave 
off 5.5 mg. Pb./10 cu. m. and the other 17 mg. 
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Fig. 5. 
Exhausted Hoods over Solder Reclaiming. Body 
in White Area 


Pb./10 cu. m. of air. These samples were taken 
within five feet of the exhaust and the lead dust 
being swept up was 15 feet away, with a concen- 
tration of less than 0.5 mg. Pb./10 cu. m. of air. 
The wet sweeping was only partially effective 
in that clouds of lead dust were raised when the 
floor was sprinkled; one high test showed the level 
to be raised from 1 mg. to 6 mg. When complete 
wetting took place the wooden floors were too 
slippery from the safety as well as the health 
standpoint. 

Hence a fixed vacuum system was installed with 
80 service inlets. These service inlets were con- 
nected to two Hoffman exhaust units each consist- 
ing of a primary collector of 47 cu. ft. effective dust 
capacity and a secondary 48 in. by 96 in. having 
316 sq. ft. of bay area. When six lines were open 
simultaneously they would handle 480 cu. ft. of 
air at 7 in. vacuum behind a % in. orifice. 

The introduction of vacuum cleaning reduced 
the lead concentration in most areas to less than 
one mg. Pb./10 cu. m. of air. In some areas where 





Fig. 6. 
Vacuum Sweeping of Floors Body in White 
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Fig. 7. 
One of Four Main Exhaust Lines. Body in White 


air hose and ventilators were in use the average 
concentration remained around 3 mg. and in a 
few cases higher. These were corrected by the 
use of vacuum cleaning instead of air blowing, 
the elevation of air ducts opening to waist level, 
and the lowering of the velocity of the air stream. 
These measures reduced the average concentra- 
tion in the filing areas to less than 0.3 mg. Pb./10 
cu. m. of air. 

In the torch soldering areas adjacent to the filing 
areas following the above corrections, the average 
level was still about 1.5 mg. with some values as 
high as 5 mg. Tests showed that a small part of 
this concentration was due to unhooded lead pots. 
Installation of hoods and thermostatic controls on 
all lead pots and heating pans reduced this aver- 
age to 0.7 mg. with no values over 1.5 mg. Pb./10 
cu. m. of air. All exhausted hoods required 25,000 
cu. ft. of air per minute with a velocity of 2,500 
linear feet in the pipes. This air movement ef- 
fectively removed the lead fumes from the torch 
soldering operations even though no changes were 
made. For five years the average level in this 
department with almost 3,000 workers exposed 
has been maintained at less than 0.5 mg. Pb./10 
cu. m. of air and no single value has been found 
higher than 2.1 mg. Pb./10 cu. m. of air. 

Along with the previous subject of change of 
operations goes the matter of improved house- 
keeping. Such measures as: vacuum cleaning of 
floors, walls and rafters; the placing of covers 
on skid carts, buckets and other containers for 
leaded dusts; and provisions for personal cleanli- 
ness; all contribute to the control of possible lead 
exposures. 

The previous example should suffice to explain 
control measures of a housekeeping nature as well 
as change of operation type. In addition, it should 
be noted that while it seems true that oral inges- 
tion of lead oxide is relatively unimportant, pro- 
visions are made for the employee to wash with 
a suitable soap powder of our specification before 
meals and when leaving work. In battery plants 
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and operations where organic lead compounds are 
used, personal hygiene becomes more important 
and in some cases provisions for proper protective 
clothing is necessary. This situation described 
provides an example of control which has not 
failed and hence does not require such measures 
as supplying calcium in the form of milk, nor is 
any other form of corrective treatment needed. 
Other palliative measures, such as transfer of 
employees, indicative of failure, are also not re- 
quired, nor is any form of personal protection 
necessary. 

Inasmuch as the dust or fume in the air is the 
largest single factor to be considered, and when 
the above mentioned factors are not sufficient in 
themselves to insure safety, the use of proper 
exhaust ventilation becomes the most important 
consideration. Specific cases will be dealt with 
later but it has been our experience that the ex- 
cessively high velocities and volumes sometimes 
recommended are not necessary. This conclusion 
has been reached on the basis of plant experience 
and through use of experimental set ups for hood 
design and velocity studies. The various theoreti- 
cal formulas governing such installations are usu- 
ally generalizations which do not apply to the 
specific instances as they are encountered in prac- 
tice. I do not imply that some of the less specific 
results of these generalizations are not valid, but 
that, when formulae are used on any one job 
they may fall down due to the specific influences 
surrounding that particular installation. The 
studies on contour lines escape velocities, etc., 
leading to increased use of proper size flanges, the 
restriction of openings to insure higher velocity, 
and the placing of hood openings as close as possi- 
ble to the dust producer, are fundamentally im- 
portant, and will apply to nearly all installations. 

However, the attempts to calculate the volumes 
needed on a given installation with known veloci- 
ties are subject to such external influences as 
variable air currents, opened windows and doors, 
and changes in temperature in the operation itself. 
In such cases experimental set-ups duplicating the 





Fig. 8. 
Exhaust Main. Body in White 
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existing conditions are more feasible than the 
setting up of a complicated equation which may 
not work the next time. It is for these reasons 
that some equipment with properly designed (in 
a general way) exhaust equipment attached to 
the machinery must be redesigned when placed 
in operation. Some exhaust ventilation applica- 
tions to lead problems will be considered later. 


Personal Protection 


FTER all the previous considerations have 

been applied there are always some problems 

that demand personal protection. This may be 

because of the impossibility of fully utilizing the 

other measures or because it is the only economi- 
cal thing to do. 

Approved filter respirators for lead dust may 
be resorted to, if no toxic fumes or vapors enter 
into the picture. While some of these devices 
are now developed to the point where the breath- 
ing resistance is very low there is still enough re- 
sistance so that work efficiency is reduced. In 
addition, there is the problem of getting the em- 
ployee to properly wear the equipment provided. 
In many cases this factor can only be overcome 
by the continuous supervision and education of 
the employee. 

There are other situations where it is more 
satisfactory to wear an airline respirator. These 
devices require the carrying of a hose line and 
should include a source of himidified, low pressure 
air separate from the high pressure lines. When 
high pressure air is used oil, gases, or toxic dust 
may accidentally be introduced into the worker’s 
breathing zone. This protection can be provided 
either in a gas-tight face-piece type or in a hood 
enclosing the whole head. 

In situations where solvents, lacquers, etc., may 
be included with lead pigments a combination of 
a hood open around the eyes, such as we developed 
in about 1935, and an approved lead filter respira- 
tor may provide the only satisfactory means of 
keeping the filter from plugging up and withal 
getting complete protection. 

This concludes the general discussion of the fac- 
tors involved in the engineering control of lead 
contaminated environments. We will proceed to 
the investigation of examples where such control 
measures were used after stating that the check 
up on control measures involving the application 
of investigative procedure at intervals following 
the installation of such measures as seemed suit- 
able is the only way of finding out whether or 
not the control measures were satisfactory. 


Ventilation 


HILE we have previously considered situa- 
tions where ventilation was one of the cor- 
rective factors we will now consider several situa- 
tions where exhaust ventilation is the sole cor- 
rective measure. We have mentioned the exhaust 
hoods over lead solder melting pots in another 
section, but it should be emphasized that the con- 
trol of temperature and the hooding of these pots 
were not of paramount importance. Our conclu- 
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sions as a result of numerous tests on various kinds 
of lead melting pots, are essentially those reported 
by Tebbins* several years ago. Usually the tem- 
perature of the pots does not go so high as to 
make the lead vapor the major factor. Even in 
the extremely large pots, used in heat treating, 
where temperatures up to 1800°F may be used, 
the most important factor is the lead oxide in the 
form of dross. The more the metal is agitated 
the larger the quantity of lead oxide. Low velo- 
city air is all that is needed though often more 
air is moved than theoretical calculations will 
show to be necessary, due to other materials as 
solder flux being present and causing the system 
to “block up” unless a fairly large pipe size and 
pipe velocities of 2,000 to 3,000 feet per minute 
are used. 

Soldering operations themselves when concen- 
trated in a small area with little air movement 
may evolve lead fumes up to 6 mg. Pb./10 cu. m. 
of air. This is not invariable as 2.5 to 4 mg. 
seems to be more nearly an average value. One 
or two men using soldering irons on small objects 
may cause lead concentrations of 2 to 2.5 mg. 
within three feet of the operation. Usually a 
slight rise in the velocity of air movement in the 
surrounding area will reduce this concentration 
below 1.5 mg. When numerous soldering irons 
are in use, coupled with other lead exposures, 
local exhaust ventilation close to the work is 
needed. If placed within six inches of the work, 
a face velocity of 200 1ft.m will usually be ade- 
quate. 

The important factor in soldering operations is 
the heating furnace for the irons. Each time the 
iron is used and replaced in the furnace it carries 
back a small amount of lead. Eventually a small 
puddle of lead is formed in the furnace. This, 
particularly in gas-fired furnaces, is dessiminated 
into the surroundings at such a rate that one fur- 
nace may contribute enough lead to give a con- 
centration of from 15 to 20 mg. Pb./10 cu. m. of air 
five feet from the furnace. In general, such opera- 
tions have from 5 to 15 mg. within five feet. The 
small pipes sometimes placed on these furnaces 
to take gaseous products away are totally in- 
effective and the proper remedy is to build an 
exhaust hood open at both ends around the entire 
furnace. 

Another case where lead would not be expected 
is the seam welding of metal containing as little 
as 2% lead. Many of these seam welders operate 
Tests made 
three feet above the operation in the column of 
steam showed lead concentrations up to 12 mg. 
Pb./10 cu. m. of air. The average concentration 
was about 10 mg. However this does not create 
a hazard unless the employee must during some 
operation get in this cloud of steam as practically 
all of the lead concentrates in this area. Ten feet 
away from the operation with no exhaust ventila- 
tion and less than 70 1.ft.m. general air movement 
shows no values above 1.5 mg. It should be per- 
missible in such a case to increase the air move- 





* In the Journal of Industrial Hygiene and Toxicology. 
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ment around the specific point of generation of 
fume as the total volume of lead is so insignificant 
that 200 1.ft.m. directed at the column of steam 
will reduce values 12 in. from the operation to 
less than 1.5 mg. Pb./10 cu. m. of air. All samples 
of fume were collected with the electrical precipi- 
tator. 

Impinger samples were about 55% less. 

Another example of unexpected lead contamina- 
tion is found in the drilling of brake lining. Vari- 
ous linings had from 2.5 to 14% lead content of 
the total brake lining. In the following discussion 
the material was found to have 2.6% Pb. The 
lead in air concentration ranged from 3.5 to 11.8 
mg. over a 2,500 sq. ft. area. The samples were 
collected with the impinger as approximately the 
same values were obtained as with the electrical 
precipitator. 

In the above installation it was decided to re- 
move only the air-borne dust because of the large 
amount of heavy drillings produced. It was rec- 
ommended that face velocities on the various 
hoods should be limited to 700 linear ft./min. The 
check up showed no values over 0.5 mg. Pb./10 cu. 
m. of air and the installation cost about one- 
seventh as much as a complete removal system. 
This system has been in operation over two years 
and no concentrations over 2.1 mg. have been 
found on our routine 90-day check up. Further- 
more, less than 3% of the tests were over 1 mg. 


Summary 


HE foregoing account is in effect a condensa- 

tion of the results obtained, on some aspects of 
a general lead problem, over a period of time ex- 
ceeding five years. The procedures described and 
the results obtained in the control of lead con- 
taminated environments are briefly summarized 
for certain types of process. The successful use 
of the procedures outlined is indicated by the ex- 
cellent results. 
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Comparison of Rapid Methods 
for Quantitation of Impinger 


Samples of Granite Dust 
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and 
R. J. Ketry, B.S., 
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Providence 


SERIES of impinger samples collected dur- 

ing routine investigations of dustiness at 

granite plants was examined simultane- 
ously by (1) the standard light-field count, (2) 
Spencer hemacytometer cell count, (3) dark-field 
count, and (4) photo-electric measurement of 
light intercepted vertically by a column of the 
liquid. (The methods used are described in 
Appendix 1.) It was thought that the interrela- 
tionships of the determinations by the four meth- 
ods might give clues to the reasons for discrep- 
ancies between one or another of the more rapid 
methods and the standard light-field count. Varia- 
tions of the hemacytometer cell count from the 
standard might be expected to be due to factors 
other than size of particles, while the dark-field 
count minus the light-field count would give the 
number of fine particles discernible between the 
resolving powers of the two optical systems and 
hence an indication of the size-distribution of the 
dust that might be expected to affect the photo- 
electric measurement, while differences in photo- 
electric measurements for two samples of one 
kind of dust with equal counts might be due pri- 
marily to differences in particle size, and conse- 
quently, explainable by the differences in ratios 
of dark-field to light-field counts. It was hoped, 
furthermore, that correlations of one or more of 
the more rapid methods with the standard could 
be established at least for samples taken under 
similar conditions so that subsequent samples 
could be quantitated rapidly with the use of previ- 
ously prepared calibration curves for conversion 
to the standard count. 

As might be anticipated from so simple an ex- 
tension of routine field determinations not all of 
these relationships were amenable to derivation 
without facilities for a real research study, but 
it is felt that some of the observations and data 
are worth describing and recording. 

The mean of all hemacytometer cell counts on 
samples taken on the original set of 35 samples 
at the granite plants was 1.18 times that of the 
standard light-field counts. By dividing each 
hemacytometer cell count by 1.18 and comparing 
it with the corresponding standard count it was 
found that a very good correlation existed. (See 
Appendix 2, Table I, Cols. 1 and 2, and Appendix 
3.) From the miscellaneous samples of air near 
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various tools, of general shed air both dusty and 
fairly clean, and of relatively clean air near plants 
it was evident that the adjusted hemacytometer 
cell count justifiably may be substituted for the 
standard for most types of investigations of dusti- 
ness within the range of this study, with great 
saving in time and eye-strain.* None of the many 
other attempted correlations of one method against 
another, or against results to which were applied 
trial factors indicated as possibly likely to level 
out variations due to differences in particle size, 
gave nearly so good a correlation. A subsequent 
set of 18 samples at granite plants, and another 
set of 32 at foundries likewise gave very good 
correlation between the hemacytometer cell counts 
and the standard when the former were divided 
by 1.23 and 1.27, respectively, instead of 1.18. 
(See Appendix 3.) 

It should be noted, however, that another series 
of 16 samples taken at granite plants from various 
sources like those described in Appendix 2, but 
upon which only the hemacytometer cell counts 
and measurements of light intercepted were made, 
all appeared to run too high for the counts or too 
low for the light intercepted. (See Appendix 3, 
Table II, also Appendix 4, Fig. 3, Curve 1.) The 
results from this set of 16 samples, all obtained 
during one period of time within which none of 
the other 85 samples showing the consistent re- 
sults was analyzed, might be taken to tend to 
nullify the general conclusions, but careful con- 
sideration of all the work leads us to believe that 
the more probable explanation is that an obscure 
error crept into this series. 

The supposition that, in general, the ratio of 
the dark-field count to the light-field count is an 
indication of the fineness of the dust was not borne 
out by attempts to correlate this ratio against ten- 
tative indications of particle size such as the 
amount of light intercepted per million light-field 
particles, or per million dark-field particles, or 
again, per million light-field plus dark-field parti- 
cles modified by various trial estimates from as- 
sumptions based on trends and designed to give 
weight to fractions of the total dust in accordance 
with some reasonable expectancy of the amount 
of light which the fractions would intercept. In 
fact, all attempts to find a good correlation be- 
tween the different methods by applying factors 
to take into account size-distribution, as well as 
attempts by trial-and-error to weight the four 
methods of determination into a smooth-curve 
type of relationship yielded but indefinite results. 
While one attempt to achieve the latter result 
produced a remarkably smooth curve which from 
the four parameters would predict very closely 
the photo-electric measurement, the fact that the 
photo-electric measurement itself was one of the 
variables, and that as successive trials increasingly 
gave this factor greater weight, the formulas, 
though they became increasingly accurate for 
calculating, by means of the four variables, the 
light intercepted, at no stage of the trial-and-error 
progression could be reversed so as to give con- 





* Barnes” results, summarized in Appendix 3, indicate that 
there are limitations which must be considered. 
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sistent calculations for any of the three methods 
of counting. In other words, while the indications 
were that definite relationships did exist, the 
attempt to state them mathematically for practi- 
cal use did not succeed. It had to be concluded 
that one or more of the methods was not consistent 
with respect to inclusion of particles enumerated 
within the size ranges which it might be expected 
to encompass. The result of these trials and 
studies was a conviction that an attempt to relate 
count, light-intercepted, and particle-size distribu- 
tion as determined from an approximate and not 
too time-consuming adaptation of one or another 
recommended method of determining sizes, pre- 
ferably the tyndallometer method as described by 
Hatch and Choate,® if preliminary exploration 
should indicate that good correlations might be 
forthcoming, should be made by someone with 
the necessary facilities for the research. Estab- 
lishment of quantitative relationships of factors 
affecting the various methods of dust determina- 
tions in common use would be valuable not only 
in dust technology but also in problems of tur- 
bidity of water, characteristics of clays for cera- 
mics, in soil mechanics, abrasives, etc. There is 
a reasonable likelihood that several photo-elec- 
tric measurements could be worked out for trans- 
mitted and reflected light for integration by a 
series of pre-established calibration curves to give 
very rapidly a good estimation of both count and 
mean particle size. (See Appendix 6.) 

For the original set of 35 samples subjected 
to the four determinations a fairly good correla- 
tion, with few exceptions of individual samples, 
was found to exist between the light intercepted 
and the standard count. (See Appendix 2, Table 
1, Columns 1 and 4, and Fig. 1; also Appendix 4.) 
The measurements of light intercepted plotted 
against the standard counts gave a curve from 
which could be read from a measurement of light 
intercepted a corresponding count close enough 
for considerable practical use where rapid, on the 
spot, explorations of dustiness were wanted. There 
appears to be a use for these photo-electric meas- 
urements where a time-integrated rapid determi- 
nation is desirable instead of the grab samples in 
common use for such purposes, or where rapid 
estimates are desirable on samples collected with 
the same instrument as is used to obtain standard 
counts. Also, it appears that there is as much 
justification for the use of the photo-electric meas- 
urement on the basis of correlation with the stand- 
ard count as for the current use of the Owens- 
Hatch, Konimeter, or Bausch and Lomb sampling 
instruments. (See Appendix 5.) 

ConcLusions: Comparisons of three methods 
(advocated for determinations of dustiness more 
rapid than the standard) with the standard light- 
field count indicated that the hemacytometer cell 
count and the photo-electric determination of light 
intercepted by a column of the impinger liquid 
could be used with judgment under the limitations 
described to reduce materially the time required 
for routine investigations. Suggestions are made 
for a possible method of approach for development 
of rapid photo-electric determinations to give ap- 
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proximate estimates of count and size of particles 
to explain discrepancies encountered with present 
methods and to extend the scope of use to which 
the more rapid methods may be put. It is further 
suggested that the hemacytometer cell count be 
given wide trial and serious consideration for 
adoption as the standard method. 


Appendix 1 


ESCRIPTION of Methods Used. (1) The Standard 

Light-field Count. The method used was that de- 
scribed by Bloomfield and DallaValle (1935)* with the 
following exceptions. A Spencer microscope lamp of 100 
watts was placed 8 inches from the sub-stage mirror. 
This gave brighter illumination than is used by most 
observers whom we have questioned. It is our experi- 
ence that more particles are counted by the brighter 
light since with dimmer light the smallest visible particles 
are apt to be missed. It is possible that our lower counts 
obtained with the standard method than with the hema- 
cytometer cell as compared with essentially the same 
counts by each method reported by Williams* may be due 
to his use of a sub-stage lamp with more consistently 
optimum illumination. The mean ratio of 18 hemacyto- 
meter cell counts to standard light-field counts reported 
by him was 1.15 as against a mean ratio of 1.23 for all 
Rhode Island samples of granite and foundry dusts. (See 
Appendix 3.) Also, a Hatch cell of 0.25 mm. depth was 
used instead of a Sedgwick-Rafter cell of 1 mm. depth, 
and a minimum of five minutes was allowed to settle the 
dust in the cell. The recommendation of the A. P. H.A. 
Sub-Committee on Dust Procedures in Air Analysis’ to 
settle cells a much longer time when successive fields 
show a tendency to increase in count was not followed, 
this being unknown to us at the time. 

(2) Spencer Hemacytometer Cell Count. The method 
followed was that advocated by Williams.* The same 
comment as to illumination used as noted for the stand- 
ard count may be in order but the difference from the 
lamp used by Williams may not be significant for the 
hemacytometer cell. 

(3) Dark-Field Count. The method used was that de- 
scribed by Hatch and Pool.‘ 

(4) Photo-electric Measurement of Light Intercepted. 
The method used was an approximate copy of that de- 
scribed by Cadden and Roetman® and amplified by letter 
and diagram.‘ 

The apparatus as copied (See Diagram 1) consisted of 
a light-proof box containing a 50-watt bulb located above 
the dust suspension contained in a 50 cc. short-form 
Nessler tube. A Weston Photronic Foot-Candle Meter 
was incorporated in the box under the Nessler tube so 
that the light passing through the suspension strikes the 
photo-electric cell, the dial for reading the foot-candles 


APPARATUS USED FOR MEASUREMENT OF LIGHT INTERCEPTED 
(After Cadden and Roetman 546) 


Diagran 1. 
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Light Intercepted - Foot-Candles 


Fig. 1. 

being located outside of the box. The overall dimensions 
of the box are 5% inches square and 20 inches high. 
The distance from the bottom of the bulb to the liquid 
level in the Nessler tube is approximately four inches, 
the distance from the liquid level to the bottom of the 
Nessler tube is 5 vs inches, and the fixed distance between 
the bottom of the Nessler tube and the exposed surface 
of the photronic cell is 1 ys inches. The bulb may be 
raised or lowered by means of a wing nut connected to 
the angle iron holding the elecertic socket to permit of 
adjusting the “zero” setting on the meter for the dis- 
tilled water blank prior to and subsequent to taking the 
readings on the samples. We used 80 foot-candles as 
the “zero” settings, since this gave a convenient working 
range. In order to maintain constant voltage, without 
which variations in meter readings would take place 
with fluctuations in the voltage, a Raytheon Voltage 
Stabilizer with a constant output of 115 volts over an 
input range of 95 to 130 volts was used. 


To read samples it is but necessary to fill the Nessler 
tube with dust-free distilled water, insert the tube in 
the box, turn on the light, and raise or lower the bulb 
until the meter reading is 80. A tube containing a sus- 
pension of dust is then inserted, the light turned on and 
the reading taken. The light intercepted by the column 
of dust-suspension is obtained by subtracting from the 
“zero” setting of 80 foot-candles the reading for the 
samples. 


Appendix 2 


OURCES of Samples and Results of Comparative De- 
terminations by Four Methods. Samples No. 1 to 35 

inc., examined by four methods simultaneously; Nos. 36 
to 53 inc., by two or three methods simultaneously, in- 
cluding light-field counts; and Nos. 54 to 69 inc., examined 
by hemacytometer cell counts and measurements of light 
intercepted were all collected at or near granite plants 
from sources as follows: 

General outdoor air, nos. 9, 24. 

General shed air, nos. 13, 16, 40, 41, 69. 
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Quarry operations, nos. 63, 64, 65. 

Air near carborundum blast chamber exhaust, no. 23. 

Abrasive blasting, nos. 18, 22, 27, 43, 44. 

Plug drilling, nos. 5, 42, 47, 56. 

General air near tools, nos. 2, 28, 39, 50, 67. 

Surfacers, 4 point, nos. 6, 38, 45, 46, 57, 60. 

Surfacers, bush hammer, nos. 1, 29, 36, 54, 59, 61, 68. 

Hand-pneumatic tools 4 point, 9 pt., 16 pt., nos. 3, 10, 
12, 17, 30, 31, 34, 35, 48, 51, 52, 55, 66. 

Hand-pneumatic chisels, nos. 4, 7, 8, 11, 14, 15, 19, 20, 
21, 25, 26, 32, 33, 37, 49, 53, 58, 62. 

(Note—Nos. 30 and 31, 32 and 33, 34 and 35 are in 
reality three samples split into six for analysis.) 

The results of determinations by four methods simul- 
taneously are given in Table I of which column 4 is 
converted from Fig. 1 in which a curve is derived from 
light-field counts plotted against photo-electric measure- 
ments of light intercepted . 





TABLE I. 
RESULTS OF DETERMINATIONS ON SAMPLES AT GRANITE 
PLANTs BY Four METHODS 





Million Particles Per Cubic Foot 























Col. 1 | Col. 2 Col. 3 Col. 4 
Count Fsti- 
mated from 
Curve of 
Hemacyto- Light Inter- 
meter cepted vs. 
Sample Light-Field Cell Count Dark-Field Light-field 
No. ount _| Divided by 1.18] Divided by 10* ount 
1 68.8 74.8 31.7 79. 
2 5.4 6.2 7.5 6.5 
3 88. 96.9 84.5 92.5 
4 114. 126. 119.5 104. 
5 87.9 75. | 115.8 98.7 
6 466. 445. 323. 292. 
7 27.1 28.8 29.4 25. 
8 3.0 2.1 1.3 2.2 
9 0.9 0.6 1.2 1. 
10 303. | 320. |; 204.5 | 363. 
11 84.4 89. 96.3 89.4 
12 94.5 | 90.7 | 102. | 86.2 
13 11.2 11.2 12.8 11.2 
14 47.2 46.6 32.1 51.6 
15 72 74.7 61.4 42.1 
16 4.7 4.5 | 3.0 4.4 
17 237. | 243. 199. 166. 
18 9.8 9.4 | 4.0 10.4 
19 3.2 3.1 3.0 3.2 
20 9.9 9.9 6.0 8.7 
21 8.2 8.2 | 6.1 8.8 
22 2.2 2.0 1.3 3.7 
23 11.4 11.3 27.3 14.3 
24 0.64 0.5 | 0.6 1.9 
25 101.6 102.3 | 110.8 81. 
26 23.4 21.9 13.9 24.5 
27 11.0 10.9 7.2 12.4 
28 422.5 393. | 206: 363. 
29 4.2 4.9 10.2 9.8 
30 44.3 | 44.1 40. 28.7 
31 44.3 | 44.1 40. 44.3 
32 64.8 66. | 59. 53.8 
33 64.8 66. 59. 89.2 
34 202.9 198.2 162.5 148. 
35 202.9 | 198.2 162.5 123. 











*The approximate mean of ratios of dark-field to light-field counts. 

For identification of the samples plotted in Fig. 1 the 
points are listed starting with the highest count for each 
reading for foot candles of light intercepted, as follows: 











Ft. Candles Nos Ft. Candles Nos. 

5 44, 31, 24 32.5 47 

6 34 33 32, 50 
7 41, 22, 33 34.25 40 
8.5 19 35 12 
10.5 17 37 35, 25 
11 9, 29 38 46 
13 51 40 2 
13.75 26 42 7, 48 
15 8 45 14 

16 43 46.7 11 
18.75 13 47 53 

20 42 2 3, 15 
20.5 20, 16, 18 55 52 

21 45 58 4 
21.25 21 61.25 28 

23 49 62 6 
24.75 27 64 5 

29 30 65.5 1 
30.5 23 66.75 10 
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Appendix 3 


OMPARISONS of Hemacytometer Cell Counts and 

Standard Light-field Counts. Summarized in Table 
II are all the comparisons of hemacytometer cell counts 
and light-field counts of which we have record, including 
those of Williams*® and Barnes.’ The latter’s samples 
were collected in an M.S.A. Electrostatic Dust Sampler, 
and in the cases of the extreme ratios the necessary 
checks were not possible. 


Appendix 4 


OMPARISONS of Measurements of Light Intercepted 

vs. Light-field Counts. For samples 1-35 inc. these 
comparisons are shown in Appendix 2, Table I, Columns 
1 and 4, Fig. 1; samples 40-53 inc. are identified in Ap- 
pendix 2, plotted on Fig. 1, and tabulated in Table IV. 

The mean error of the original 35 determinations from 
light intercepted, using the curve in Appendix 2, Fig. 1, 
as compared with the standard light-field counts was 
+27%. The mean error for the 14 samples subsequently 
added was +37% but this was obtained by comparison 
with the original curve: the curve was not adjusted to 
include the 14 samples added. The curve was drawn by 
eye. 

The same comparisons were made for the samples col- 
lected at foundries. These were Nos. 70-79 inc. of Ap- 
pendix 3, Table III-A. In Table V and Fig. 2, following, 
are given the results derived from a separate curve for. 
this type of dust. 

The mean error for determinations from light inter- 
cepted for these 10 foundry samples, using the curve in 
Fig. 2, following, as compared with the standard light- 
field count was +17%. 

A summary of all of our curves for counts vs. light 
intercepted is shown in Fig. 3 together with those report- 
ed by Cadden and Roetman* with their data adjusted to 
be comparable in general terms. To make this adjust- 
ment their values for light intercepted were multiplied by 

80 
— since their “zero” reading for distilled water was 118 
118 
and ours 80. While the ratio may not be strictly propor- 
tional as denser suspensions of dust are reached, and the 
instruments used would require corrections for factors to 
account for small differences in construction, the result- 
ing comparisons of trends are believed to be of interest. 
Curve No. 1 of Fig. 3 represents the series of 16 samples 
into which we believe an error had crept to make it dif- 
ferent from curve No. 3 to Fig. 3 as explained on p. 44. 

The divergent curves for different dusts emphasize the 
need for proceeding with measurements of light inter- 
cepted on the basis of calibration curves for each type of 
dust and set of samples. 


Appendix 5 


OMPARISONS of Validity of Measurements of Light 

Intercepted by Impinger Samples with Counts from 
Grab Samplers. Since it is accepted common practice 
to use grab samplers such as the Konimeter, Owens, and 
Bausch and Lomb instruments an attempt was made to 
compare the validity of determinations deduced from the 
measurements of light intercepted with that of those in- 
struments on the basis of correlations with the standard 
light-field impinger counts which have been shown to 
correlate with physiological effects when magnitude of 
exposure is taken into account. The published informa- 
tion on these comparisons with the standard instrument 
appears to be surprisingly scant. The Journal of Indus- 
trial Hygiene and Toxicology was searched from Vol. 1, 
1919, to date, as were all U. S. Public Health Service 
Bulletins (1925 to date), and Public Health Reports (1916 
to date). Sundry individuals who were known to have 
made comparative determinations were asked for data 
and suggestions, but most of them had not made their 
determinations under conditions to allow publication for 
the purpose intended. It is desired to acknowledge com- 


munications containing data and helpful suggestions on 
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TABLE II. 
SUMMARIES OF COMPARISONS OF HEMACYTOMETER CELL 
Counts AND STANDARD LiGcHT-FIELD COUNTS 





Ratios: Hemacytometer Cell Counts 






































Number to Standard Light-field Counts 
of Sources ~| 
Samples | Mean of 
| Maximum Minimum ratios 
WILLIAMS: 
onsenee == ae - 
18 | Foundry- tri-cal- 1.67 0.78 1.15 
cium phosphate, | 
silica, tale, and 
grinding dusts 
pein cca | _ 
BARNES: 
4 Iron Foundry, A 5.25 2.00 2.92 
8 Iron Foundry, B 6.28 0.71 2.76 
3 Porcelain Plant 2.22 1.21 1.67 
15 All data 6.28 0.71 2.58 
RHODE ISLAND: Direct Comparisons 
35* Granite, original set 1.38 0.78 1.18 
18** Granite, additional 1.39 1.07 1.23 
32*** | Foundries 1.88 1.08 1.27 
85 All R. I. data 1.88 0.78 1.23 
RHODE ISLAND: Comparisons with Light-field Counts Estimated from 
Measurements of Light Intercepted, Fig. 1, Appendix 2. 
16 Granite, misc. 6.12 1.50 2.77 
sources 














*Samples No. 1-35 inc.; **Samples Nos. 36-53 inc. (Appendix 2); *** Samples 
Nos. 70-101 inc. (Appendix 3, Table III). 


Table III-A gives the sources and Table III-B the com- 
parisons for each of the 32 samples taken at foundries. 





TABLE III-A. 























Sources oF Founpry SAMPLES 
De ent or | , Operators’ Breathing 
peration | General Air Zone 
Main Foundry 71, 73, 83, 88 
Molding 75, 90, 95 | 70, 72, 80, 82, 86, 100 
Core making 77, 78 } 81, 85 
Sand mixing 76 84, 91, 92, 96, 97 
Shakeout | 87 74. 99 
Snagging ‘ | 79 89, 98, 101 
Sandblasting 94 93 
TABLE III-B. 


CoMPARISONS OF COUNTS ON FounpRY SAMPLES MILLION 
PARTICLES PER Cusic Foor 














Hemacyto- Hemacyto- 
meter Cell meter Cell 
’ Count Count 
Sample ht-field Divided Sample | Light-field Divided 
No. ‘ount by 1.27 No. ‘ount by 1.27 
70 4.13 4.92 | 8 103 | 1.23 
71 1.65 1.41 | 87 2.8 2.46 
72 5.93 5.41 | 88 16.9 16.1 
73 2.09 | 1.89 89 12.6 | 13.0 
74 4.94 5.4 | 90 1.9 | 1.88 
75 0.94 0.93 | 91 | 7.25 7.03 
76 1.67 1.55 | 92 | 11.7 11.4 
77 4.69 4.67 93 312. 304.0 
78 0.73 0.78 94 38.6 38.7 
79 23.1 | 21.5 95 | 1.81 | 1.97 
80 0.36 0.33 «|6|| (96 1.98 | 1.97 
81 0.88 0.82 | 97 | 3.03 | 2.87 
82 3.63 3.44 | 98 42.6 | 42.0 
83 0.39 | 0.33 99 | 43.4 | 64.1 
84 3.67 3.54 100 1.98 1.93 
85 0.73 0.77 ; 101 6.88 7.36 
\ 








0 


the problem as a whole from Barnes,’ Stratton,’ Brown,’ 
Hatch,” Hazard,” Drinker,” Williams,“ Rothmann” and 
Coleman,” and help by Broomfield“ with whom the 
problem was discussed during the conduct of the study. 
The net results of the comparable data are given in 
Table VI. The Owens-Hatch instrument was a modifica- 
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TABLE IV. 


ADDITIONAL COMPARISONS OF SAMPLES AT GRANITE PLANTS 
FoR Counts ESTIMATED FROM LIGHT INTERCEPTED vs. LIGHT- 
FYELp CouNTSs 


Million Particles Per Cubic Foot 











Counts Estimated from , 
| Curve of Light Inter- Standard Light-field 
cepted vs. Light-field Count 
Sample No. Count 

40 15.8 22.0 
41 2.7 4.1 
42 5.2 44.6 
43 21.6 53.8 
aa 3.5 5.7 
45 11.3 13.4 
46 62.0 59.6 
47 31.2 38.0 
48 §2.5 37.5 
49 21.1 13.7 
50 7.1 6.4 
51 12.3 8.1 
52 203.0 | 128.5 
53 123.0 93.3 





tion of the Owens instrument designed to correlate a rapid 
method with impinger counts. The table is self-explana- 
tory upon inspection and is believed to reveal as much 
justification for the use of the measurements of light in- 
tercepted as for the current use of the grab samplers, 
within the limitations described in the text. 


Appendix 6 


NDICATIONS of Effect of Particle Sjze-Distribution 

on Validity of Counts Derived from Measurements of 
Light Intercepted, and Possible Approaches for Antici- 
pating this Effect. Following the failure of the attempts 
to deduce from the comparisons of the four methods a 
useful indicator for predicting as close a set of correla- 
tion curves of light intercepted as could be desired for 
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Fig. 2. 





TABLE V. 
CoMPARISONS OF SAMPLES AT FOUNDRIES FOR COUNTS 
ESTIMATED FROM LIGHT-INTERCEPTED vs. LIGHT-FIELD 
Counts 





Million Particles Per Cubic Foot 








Counts Estimated from 
Curve of Light Inter- : 
cepted vs. Light-field Standard Light-field 
Sample No. Count Count 

70 3.39 4.13 
71 1.80 1.65 
72 4.69 5.93 
73 1.72 2.09 
74 7.52 4.94 
75 0.97 0.94 
76 1.35 1.67 
77 4.27 4.69 
78 0.77 0.73 
79 27.8 23.1 








use as bases of reference from which to derive counts on 
unknown samples to substitute freely for standard light- 
field counts, various brief experiments were made to try 
to account for the difficulties. One of these trials con- 
sisted of rough measurements of particle size-distribu- 
tion for six samples, Nos. 48-53 inc., collected from 
sources described in Appendix 2 and numbered as plot- 
ted on Fig. 1, Appendix 2. 

The measurements of the size-distribution were made 
rather rapidly with the hemacytometer cell by the 
method suggested by Williams.* On each sample counts 
were made of 200 particles estimated to fall within sev- 
eral ranges of size. The results are shown in Table VII, 
from which size-distribution curves are plotted in Fig. 4. 

Our particle sizes in Fig. 4 appear larger than those in 
size-distribution studies reported by Bloomfield and 
DallaValle’ but theirs included measurements of particles 
much below 0.9 microns. From the curves in Fig. 4 it 
will be noticed that Sample No. 50 is finer dust than the 
other five, these five being much alike. To Fig. 1, Ap- 
pendix 2, has been added a curve to show the smooth 
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relationship of these five samples of larger size, and their 
consistent interception of more light than the average 
curve for all granite samples. Sample No. 50 corresponds 
closely to the average curve in this respect. The correla- 
tion of this sample with the other five for both the rough 
size-distribution measurements, and the curves of light 
intercepted vs. light-field count, indicates that rapid esti- 
mates of size-distribution may be worked out so that cali- 
bration curves for the various size grouping may be used 
to furnish close estimates of counts for unknown samples. 
This would obviate the necessity of using judgment when 
estimates are made for certain types of dust and sets of 
samples taken within a time-interval series as was re- 
quired in the present study. This set of six was the only 
one upon which these size-distribution estimates were 
made, no discrepant results having been obtained in an- 
other series. 

The indications from these and other studies are that 
the size-distribution curves are much of a pattern in the 
usual run of field samples so that it may prove possible 
to use the mean size for the purpose just discussed with 
few, if any, supporting measurements for distribution. 
This suggests the desirability of attempting to establish 
correlations with the mean sizes obtained by tyndallome- 
ter readings as described by Hatch and Choate® in the 
hope that the count and size may be obtained from two 
rapid readings (or perhaps slightly more than two, if 
effects of varying dusts on light should require it.) 

Another experiment was made to attempt to explain 
divergences of light intercepted from the average curve 
by fractionating a special sample of a heavy concentration 
of granite dust (267 m.p.p.c.f.) which had been diluted 
from 75 to 500 cc. This was settl d overnight and 150 
cc. of the supernatant liquid taken for counts and meas- 
urements of light intercepted. For comparison, the 350 
cc. of sediment was diluted to give the same measure- 
ment of light intercepted as the supernatant liquid, and 
counts were made. Ten, 20, 30, etc., to 100% dilutions 
of each portion were read for light intercepted and plot- 
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TABLE VI. 


MEASUREMENTS OF LiGHT INTERCEPTED AND COUNTS FROM 
Gras SAMPLERS COMPARED WITH LIGHT-FIELD COUNTS 





























Range of Dust Ratio of Instrument 
| Concentrations by termination to | Mean Error for 
Method of Standard Standard L. F. Count Determination vs. 
Determination; | No. of Light-field Count, - : Standard L. F. 
Source Samples M. P. Per C. F. Minimum | Maximum | Median Count, Refs. 
Light Intercepted, 
R. I. Granite 
Samples 1-35, ine.............. 35 0.6 -466. 0.61 3.20 1.05 +27 
Samples 40-53, inc............. 14 4.1 -128.5 0.35 1.59 0.94 +37 
Light Intercepted, 
R. I. Foundries 
Samples 70-79 inc............. 10 0.73— 23.1 0.79 1.52 0.97 +17 
Kotze Konimeter 
SO ey 6 1.3 — 21.7 0.68 3.98 1.66 (+ 103*)+ 46 17 
Hollow Silverware Sand Buffing 22 1.8- 6.9 0.30 3.30 1.30 (+ 59*)+34 17 
Hollow Silverware, Machine 
ner 12 0.5 — 4.5 .70 2.50 1.18 (+ 45*)+-36 17 
Be A von cccccsccess 12 1.2 - 3.0 1.10 2.90 2.05 (+ 104*)+ 21 17 
Owens-Hatch 
ES ee 11 2.7 — 45.0 0 1.28 . 86 (+ 18*)+17 18 
OE A <i wiSescccesscses 7 45-246. 0.96 1.35 1.12 (+ 13*)+ 9 18 
Bausch & Lomb 
Granite (0.1 mm. slot)......... 4 19.3 -178. 0.26 0.63 0.32 (— 62*)+-34 19 
Granite (0.4 mm. slot)......... 4 19.3 -178. 0.32 0.77 0.51 (— 47*)+30 19 
Iron Foundry (0.1 mm slot)... . 4 3.2 — 47.5 0.92 2.44 1.26 (+ 52*)4-35 19 
Iron Foundry (0.4 mm. slot)... . 6 3.2 — 47.5 0.52 1.06 0.61 (+ ea 19 
Brass Foundry (0.1 mm. slot)... 3 2.8 -— 30.4 3.15 9.50 4.45 (+470*)+-45 19 
Brass Foundry (0.4 mm. slot)... 4 2.8 — 30.4 1.16 8.55 3.56 (+320*)+51 19 
Zeiss Konimeter 
CO ee 8 2.7 — 21.4 0.74 1.85 0.93 + (+ 34*)+35 20 
ES ik ine nd tinee a wAcneane 9 .4 - 29.2 0.53+ 1.90 1.07 (+ 31*)+25 20 
*Values unadjusted to take into account the fact that the instrument may not be expected to check the standard L. F. count for a given type of dust, but 


rather to check a constant factor of the standard. The adjusted figures given beside each value in parentheses were obtained by dividing the instrument 


determinations by the mean ratio of these determinations to the light-field counts for each set, and then calculating the mean error. These 
he significance of the minimum and maximum ratios as indicators of extremes in depar- 


a fairer comparison with the values for the light intercepted. 


final values give 


tures for these comparisons lies in their variation from the median ratio for each set rather than in their variation from unity. 





ted against counts in Fig. 5. It was thought that the 
shapes of the curves, including the curves, for the dilu- 
tions might vary because of several factors, and if the 
variation was sufficient, these might be used to relate 
subsequent unknown samples to special curves for counts 
obtained from measurements of light intercepted, instead 
of relating them to the average curve, so as to get closer 
coordination with standard counts. 

The special sample as shown in Fig. 5 indicates that 
these dilution curves do vary with change in size and uni- 
formity of the dust and vary enough to distinguish 
amongst samples in practice. The supernatant and sedi- 
mented portions represent roughly the extremes of sizes 
that would be encountered, as judged from the dark- 
field vs. light-field ratios. The different shapes taken by 
these curves are presumed to be due largely to changing 
amounts of obstruction to light of one particle behind an- 
other with the different dilutions, and probably a change 
in reflection of light by different sizes. Two additional 
samples on which dilutions were made without fraction- 
ating are plotted in Fig. 5 for comparison. The curves 
vary enough in shape to suggest that the differences may 
be made use of. This method of dilution is rapid and 
may have possibilities for eliminating the judgment re- 
quired to distinguish what types of dust are to be related 
to which curves when these vary from the overall average 
curve for granite dusts in general. 

The only other trial of pertinent significance here was 
a series of counts and measurements of light intercepted 
made on fractions of samples separated by varying pe- 
riods of sedimentation, and of centrifuging. The purpose 
of this series was to determine whether a more uniform 
fraction of a sample could be obtained by elimination of 
particles of extreme sizes to make it correlate better for 
light intercepted vs. count, and then by establishing a 
correlation between the prepared fractions and the or- 
iginal sample, give the desired results. Not enough work 
was done on this series to evaluate the effect of the ex- 
treme sizes on the measurements of light intercepted or 
to indicate a probable fruitful approach to the improved 
correlations desired, but the impression was gained that 
the particles of extremes in size probably will not nullify 


TABLE VII. 
S1zE-DIstTRIBUTION OF Srx SAMPLES OF GRANITE DusT 





Per Cent of Particles Falling Within Size Ranges in Microns 














Sample — ' —-|§ —_—__—_ | —___———_ 
No. | Below1| 1to2 2to4 | 4to 10 | 10 to 25 | Over 25 
re 28 37.5 2.5 | 6 | 1 
49 2 25 41.5 22.5 5.5 | 3.5 
50 | 13 40.5 37.5 8.5 | 05 | O 
51. | 2 | 381 44.5 | 21.5 1 
52 | 1 | 26 49 22 2 
53 1 21 45 31 2 


the obtaining of the objectives by the first method de- 
scribed in this appendix. 

It may be well to note here an approach pointed out by 
Camp” which is being used in studies in soil mechaincs 
by Gilboy and Taylor” and in ceramics by Norton and 
Speil”“ whereby suspensions of nearly monodispersed 
systems of sizes within the ranges of interest to us for 
evaluating their several effects on light intercepted can 
be prepared. These references in turn refer to other ref- 
erences on various approaches to the problem. 
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INDUSTRIAL 
SANITATION © 
COMMENT 


Dermatitis caused 49% of all | 
occupational disease awards in | 
New York State in one recent | 
year. Disability time totalled | 
89.5 weeks, and the average com- 
pensation cost per case was $159. 

x *k * 

In discussing dermatitis pre- | 
vention, the Committee on 
Healthful Working Conditions 
of the National Ass’n. of Manu- 
facturers points out that | 





cleanliness of skin is the greatest 
predisposing cause. 
x * * 

Next to the free use of bland | 
soaps (LAN-O-KLEEN an out- 
standing example) protection of 
skin by means of protective 
creams is a practical economy. 

x *k * 

West Skin Protective Creams 
are available in standard for- 
mulae for the alkalies, petroleum 
products and solvents which are 
principal causatives. West is 
prepared also to work with you 
in meeting special conditions, 
for which new or fortified for- 
mulae are required. Literature 
is available, on request. 

x * * 

Sanitation in industry covers 
also the prevention of infections 
and disease of other kinds. A 
notable West product is Show- 
ersan, for use in rubber foot 
trays to aid in preventing the 
spread of Athlete’s Foot. The 
odorless nature of the product 
is an asset. Used also for mop- 
ping floor areas where contam- 
ination might lurk. 

x**k 

The Industrial Physician 
should welcome a copy of “The | 
Scope of Sanitation” as an useful 
addition to his reference cata- 
logs. A copy will be mailed on 


request. 
x * 


General washroom sanitation 
most certainly must include 
routine floor and fixture wash up 
with a_ disinfectant solution. 
West’s Coro-Noleum* combines 
disinfectant, deodorant and 
cleansing properties in a degree 
which makes it a logical first 
choice for such purpose. | 
*Reg. U. S. Pat. Office. 








DISINFECTING 


42-16 WEST ST., LONG ISLAND CITY, N. Y. 





Economical because of its high 
number of washes per pound 
...and so efficient. 


Through dermatitis cases involving compensation claims 
may be few, mild forms of impaired skin health may 
affect the working efficiency of many of your workers. 
One aggravated case can, of course, involve so much in 
compensation award that the wash-up situation needs 
attention for that alone. We prefer, however, to pred- 
icate the management economy of using LAN-O-KLEEN 
- its aid to improved productive effort all along the 
ine. 


LANOKLEEN 


a corn-meal soap impregnated with anhydrous lanolin is 
away-and-beyond the common concept of an industrial 
hand cleaner. No abrasive grit. No parching causticity 
— for the acid-reacting lanolin completely buffers the 
mild soap alkali. The skin receives an emollient coating 
of the lanolin oil, and tends to remain moist and flexible. 
It is common experience to find men’s hands losing the 
stiffened feel that comes with the washing away of the 
natural skin oils. 


LAN-O-KLEEN a superior hand cleaner, costs no more 
per washing than old-style soaps. ... That’s a statement 
we'd like to elaborate in your office — if you are 
interested. 


Eve 
May we call for the purpose — or mail you the ? h Fy 


LAN-O-KLEEN folder for your advance study. 


Spy 
REG. U. S. PAT. OFFICE v 


COMPANY 


A GUARANTEED PReBUCT 


Attention Dept. I-M 


I am interested in your FREE TRIAL offer of a Dispenser and sufficient LAN-O- 
KLEEN to test out for 2 to 3 weeks in one department. Please get in touch. 


Name of Individual 
Name of Company 


Street & City 





EFFICIENCY 





The Feldman Adaptometer, a new 
scientific instrument made by Amer- 
ican Optical Company, largest man- 
ufacturers of ophthalmic products 
and safety goggles, provides an easy 
method of detecting dangerous 
“night blindness’. Its contribution 
to safety on the highways, in air 
transportation, on railroads, steam- 
ship lines and in phases of indus- 
try is of genuine importance. 

With the Feldman Adaptometer, 
tests for “Night Blindness” take 
only a few minutes, and the tech- 
nique is easily learned. It has been 
scientifically demonstrated that 
every person requiring more than 
five minutes to respond satisfact- 


orily to the test has “Night Blind- 
ness’ and should not be allowed to 
do work where their eyes are ex- 
posed to glaring light while that con- 
dition exists. 

Because of the relationship between 
pathologic dark adaptation and 
Vitamin A deficiency, the Feldman 


Adaptometer is also an effective 
aid in the diagnosis of nutritional 
disturbances. If you would like to 
read further information about this 
valuable new instrument and its 
usefulness in industrial medicine, 
send the coupon to the American 
Optical Company. 





GENTLEMEN: 


NAME 
COMPANY 
ADDRESS 





American Optical Company 


Southbridge, Massachusetts © 


Please send me further information about The Feldman Adaptometer. 





